. Iron 42Steel 


ENGINEERING SERVICE 
TO THE IRON AND STEEL 
INDUSTRY SINCE 1907 
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ADVANTAGES OF TIMKEN 


mee) MKEN Bearing Equipped Stabbing Mill. }) | sans saurrenrsaqey 
MILL DEC 8. IW... 

e application of roller bearings to slabbing mill roll necks is 
ne of the greatest advancements to be made in this type of equip- 5 Great i } a 
hent in many years; perhaps the most important advancement 
er made in slabbing mills. B— Maintenance of Slab Size 


here is only one slabbing mill in the country at the present time Loss Sorap 


quipped with anti-friction bearings on the roll necks — and that 
ne is equipped with Timken Tapered Roller Bearings. It is oper- 
ing in the Pittsburgh district. The Timken Bearings applied on 
he roll necks have a separating force capacity of 5,000,000 Ibs. 
t mill speed. 


Power Saving 








| 
B&B Lubrication Economy 
| 


Reduced Maintenance 


What Timken Roll Neck Bearings have done for strip mills, 
late mills, piercing mills and slabbing mills they can do for 


looming mills. It will pay you to give this careful considera- 


on, whether you are thinking of buy- 


g a new blooming mill or moderniz- TIMKEN 
g an existing one. The Timken Roller 


bearing Company, Canton 6, Ohio. TAPERED ROLLER BEARINGS 
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CUTLER - HAMMER 


OTORIZED 


yalve OPERATORS 


















for better process control 
and plant operation . .. 


Do you have valves too large, too hot, too “sticky,” too hard to reach 
for efficient operation by hand? Do you need a simple, better or en- 
tirely automatic means of controlling valves in complex refining or 
chemical processes? Do you want instant operation of valves that are 
yards—or miles—apcrt? Do you went to conserve time and man- 
power in your plant? Or are you looking for valve control that not 
only starts any valve but will sect it safely with positive protection to 
seat, gate, stem and mechanism? 
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Via, ee: 















y 4 aN You will find whct you went in the Cutler-Hammer Line of Motorized 
ina A I Valve Operators. You will find further, thct in choosing Cutler-Hammer 
oe | an | | Vy Valve Operators for the vast mcjority of installations, their purchasers 
‘Ng are simply recognizing the overwhelming importance of dependability 

ai and superior engineering ... the qualities that have always distin- 

~~ guished Cutler-Hammer design. CUTLER-HAMMER, Inc., 125? St. Paul 


Avenue, Milwaukee 1, Wisconsin. Associate: Canadian Cutier-Hammer, 
Ltd., Toronto, Ont. 


TO CUT BATCHES SHARPLY ee 
AND REDUCE CONTAMINATION 


IN PIPELINE OPERATION CUTLER-HAMMER 











212 Cutler-Hammer Valve Operators on the “Little «=| -s+eeeeeeeeeeeeeeeeeeececeeeeee 


>. aft 
Inch” pipeline from Texas to New Jersey, uncounted =o VP 4¥ AVA od LO), od @) Ge — 
hundreds on other lines, indicate the importance of j 






rapid, fully automatic and centralized control of 
valves in modern pipeline practice. It gives protection 
to product quality obtainable by no other means. 


FOR SIMPLE, PRECISE CONTROL WHERE MEN CAN'T GO TO OPERATE A VALVE 
IN COMPLEX PROCESS INDUSTRIES WHAT MEN CAN'T DO IN THE NEXT COUNTY NOW 


The widespread use of Cutler-Hammer Valve High pressure, high temperature steam lines Distance means nothing to Cutler-Hammer Valve 

Control in high octane refining processes and other and valves often glow red...too hot to Control. The operation of any valve or any num- 

chemical process industries demonstrates the gains handle... too hard to turn. C-H controlled- ber of valves in the next room, on the next floor, 

that result from fully automatic, often inter-locked thrust-seating operators operate these valves or miles away is immediate, certain, easy...a 

sequence control of valves. at the touch of a conveniently located push matter of pushing a button located wherever con- 
button ... without danger of jamming, venience dictates. 





two methods of buying a 


vetuold Fre Mle 





rol 


GC 


to reach 


or en- Place the order and responsibility 
i for the entire mill with Aetna- 
\d man- Standard. We will design, engi- 
peli Place orders with several different _neer, and install the mill complete 
eal firms for the component parts, from hot mill to finishing floor 
ne ; under one contract. In fact, Aetna- 
ammer furnace, coiler, descaler, welder, : é 

chasers Standard engineers will supply 
dability and then engineer and install the general plans and do the founda- 
s distin- 

St. Paul mill yourself or ......... tion drawings if you wish. 


jammer, 


Aetna-Standard Has Built 8 Continuous Buttweld Pipe Mills 


Aetna-Standard has had more ex- seamless and buttweld mills since 


r Valve 
ny num- 
xt floor, 
sy...a 
yer con- 


perience in designing, engineering, 
and building pipe and tube mills 
than any other company. In ad- 
dition to all types of mill machin- 


ery, we have been constructing 


1904. Aetna-Standard, and only 
Aetna-Standard, has the equip- 
ment and experience to engineer 
and build a continuous buttweld 
pipe mill complete. 


' | RS AND BUILDERS 
i) te the Steel. Hon Ferrous 
and Chemical industries 


THE AETNA-STANDARD 
ENGINEERING CO. 
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NE \- =A a A 
IN } 
‘he Wean Engineering Company is 4 a’ — IN 


meeting today’s demand for equip- GJ. MG, wy ENGINEERING 


ment to produce tin plate and zinc w COMPANY, Inc. 
- i 
coated strip steel with light coatings oti ae Warren, Ohio 


by the electrolytic method; also equip- ; Subsidiary Company 
THE BRODEN CONSTRUCTION CO. 
CLEVELAND, OHIO 





sool=)el Gm CoM o) dole ht lo-MMol ol-soetloisd Uh am ed-loal-To! 
He) (o(ol a o) (edi -Meeelo M100) oM-1(-1-) OE Me bbb eo) eel) oli 


fo) i olole dbtete ME-itol oME-1(c1-) MR elle Mba elomle tele! SPECIALISTS IN SHEET, TIN 


other materials by the hot dip method 


is also reatdestiode) (cm AND STRIP MILL EQUIPMENT 








TECHNOLOGY. DErti-: 


350 TONS HYDRAULIC STRETCHING AND DETWISTING MACHINE 
FOR EXTRUDED SHAPES AND SECTIONS 


Lee sy 
bi 3 oe eo 
ge Rs ie se 

; ae 
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zs bi 
NJ HYDROPRESS . unc. 
ZING ENGINEFRS CONTRACTORS 
'"*; i HYDRAULIC PRESSES - ROLLING MILLS 
ery fa STRETCHERS - PUMPS - ACCUMULATORS 
mio [MN 570 LEXINGTON AVENUE * NEW YORK. «© NN. Y. 
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HIGH PRESSURE 
UP TO 5000 P.S.I. 


/@ERRRRRERE 
SERRE 


HIGH TEMPERATURES 
UP TO 1500°F. 


LOWER MAINTENANCE COST 
EASIER TO MAINTAIN 
AT HIGH EFFICIENCY 
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The experience and engineering skill of two 
well-known names in the field of heat trans- 
fer — Fluor and Griscom-Russell — have been 
combined to produce the FinFan Heat Ex- 
changer. This new unit is designed specific- 
ally for applications where water is scarce 


or expensive—or where cooling water at 
lower than dry bulb temperature is not re- 
quired . ... where liquids, gases or vapors 
under high pressure and high temperature 
must be condensed and cooled. 


The many exclusive features of the FinFan 
Heat Exchanger make it ideal as a steam con- 
denser, jacket-water cooler or hot oil cooler 
for all services requiring cooling at tempera- 
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COOLED BY AIR 
—FINNED TUBES 


tures to 1500° F and under pressures to 
5000 PS.I. 


The FinFan Heat Exchanger consists of 
finned tubes, cooled by air circulated through 
the unit by fans. Maximum flexibility is pro- 
vided by using two fans to each cell, assuring 
uninterrupted service even while servicing 
fans. Vertical air flow prevents recycling of 
hot air by prevailing winds. Maintenance 
cost is negligible. Expense of cleaning, de- 
scaling and replacement of parts corroded 
by use of water is eliminated. 


The FinFan Heat Exchanger is fully protected 
by U. S. Patents and Patents Pending. 


fi 
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FLUOR 


Process Plants & Equipment for Oil, Gas & Allied Industries 


THE FLUOR CORPORATION, LTD. 
2500 SOUTH ATLANTIC BOULEVARD, Los ANGELES 22 
NEW YORK ¢ PITTSBURGH * KANSAS CITY * HOUSTON « TULSA 








(®& Having trouble rolling SPECIAL Steels? 
~ 











ROLL 


Birdsboro’s new patented Birdsboro Metal Roll was specially designed to make 
your job of rolling special steels easier. Put these rolls to work in your mill and 
get higher tonnages, finer finishes, with minimum “down time” and less reduc- 
tion per dressing. 











We'd like to tell you more (— ie 


about the production possibil- 
ities in applying Birdsboro BIRDSBORO METAL ROLLS 


Metal Rolls to your mill Are used for rolling: 
equipment. If yours is a roll 
problem, it pays to consult 


Birdsboro. Alloy steel bars 


Non-corrosive steels A 


Non-ferrous metals 


Aircraft quality steel 























Ne 





Birdsboro Steel Foundry & Machine Company, Birdsboro, Pa. ‘ 
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NEW NO. 20 
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1. NO LUBRICATION—Oilite bearings (with super-oilite 
on main bearings) are self-lubricating and of the type noted 
for their long life. 


2. MADE OF WELDED STEEL PLATE—Steel cover and 
suspended weight from billet stock. 


3. HIGH INTERRUPTING CAPACITY—Two normally open 
and two normally closed contacts, mechanically interlocked 
and with wide, vertical opening, always assure safe interrup- 
tion of the hoist motor current. 


4. NO DEAD-CENTER CONDITION—Positive roller-type 
locking device on each side—contacts can not separate in 
any intermediate position of operating lever. 


5. FLEXIBLE POWER LEADS—Equipped with lugs on 
external ends—-may be easily removed when desired—plainly 
marked. 


6. SYNTHETIC RUBBER BUSHINGS—Fit the power leads 
snugly, exclude dust and provide flexible, nonchafing pro- 
tection— water and oil resistant 


7. MICA INSULATION— Contacts liberally spaced on mica- 
insulated shafts to give wide separation between opposite 
polarities. 


8. INDOOR OR OUTDOOR SERVICE—Designed so that 
snow or ice will not impair operation. Suitable for outside or 
inside cranes. 


9. SMALL RESET TRAVEL-—-High crane lifts, because the 
amount of travel between “run” and “tripped’’ positions, has 
been kept at a minimum. Split-type, bakelite guide for hoist 
cable on standard cranes. For multiple-reeved crane blocks, 
special guides may be bolted or welded to the steel weight. 


10. LONG LIFE—Dependable and fool-proof. A test of 
over '%4 million operations has shown the No. 20 is thoroughly 
sound, mechanically and electrically. 


THE ELECTRIC CONTROLLER & MFG. CO. 


2698 EAST 79th STREET 
A Crane Without A Youngstown Is As RISKY As A Boiler Without A Safety Valve 














CLEVELAND 4, OHIO 











This Cutting Head Makes Short 
Work of Billet Cleaning © 


[WITH FINGERTIP | oe Lome — joa Wa INVESTIGATE THE 
CONTROL this Nine © Tis ee = wae 6SPEED & ECONOMY 
"Tool Head delivers 1 Pie sen | OF BILLETEERS and 
about 100 cuts per — | cig a St | you will see why they 
minute for spotting | } me ees. ie 60s are favored by the 


lor complete surfacing. — = igure vas majority of mills. 
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UNIONMELT WELDING 


Linde’s Automatic 
Electric Process 


Earns: electric welding joins steel of any 
commercially used thickness at speeds up to 
twenty times faster than similarly applicable 
methods. Because the process is automatic, it pro- 
duces uniform welds of unusually high-quality 
with minimum dependence on the manual skill of 
welding operators. 

The flexibility of UNIONMELT welding has led 
to its application for a wide variety of work—for 
fleavy and light material, for repetitive operations 
or single jobs, and for shape-welding as well as 
for straight-line and circumferential welding. 

Metal-fabricating shops of all kinds can profit 
by using the UNIONMELT process for either fabri- 
cation or repair work. If you are interested in 
learning more about this process, or in discussing 
its possibilities for any particular application, 
please write to us. 


BUY UNITED STATES WAR BONDS 


LINDE OXYGEN... 


TO AUTOMATIC ROD FEED 
WELDING ROD 


“UNIONMELT” FEED TUBE 


GRANULATED SOUDIFIED FUSED MELT 


MELT.RETAINING UNIONMELT” 
5 t 


PLATES 


WELDING VEE 


PLATE METAL 
WELD METAL 


‘ — ——E 
WELD BACKING N = AC or OC 


HOW IT WORKS 


1. A special granulated material known as UNIONMELT is 
laid down along the seam to be welded so that it covers the 
end of the welding rod. 

2. Heat, generated by passing an electric current through 
the UNIONMELT composition between the welding rod and the 
parts being welded, progressively melts some of the UNIONMELT 
so that it forms a protective blanket over the weld area. 

3. Underneath this molten UNIONMELT composition, metal 
from the rod and from the plate edges are fused to form 
the weld. 

4. The molten UNIONMELT cools and solidifies behind the 
welding zone and, on further cooling, contracts and detaches 
itself. 

The process of welding electrically beneath a min- 
eral melt by the method illustrated is patented. 








The Linde Air Products Company 
Un:t of Union Carbide and Carbon Corporation 
General Office, 30 E. 42nd St., New York 17, N. Y. 
Offices in Other Principal Cities 
In Canada: Dominion Oxygen Company, Limited, Toronto 


PREST-O-LITE ACETYLENE...UNION CARBIDE 


OXWELD, PUROX, PREST-O-WELD, UNIONMELT APPARATUS 
OXWELD AND UNIONMELT SUPPLIES 


The word ‘‘Unionmelt’’ is a registered trade-mark of The Linde Air Products Company 
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FINISHED WELD SURFACE 








| Designed and Dull by 


























FOUR STAND TANDEM FOUR-HIGH MILL 
FOR THE COLD REDUCTION OF THIN 
SHEET STRIP AND GALVANIZING STOCK 


flies over the Mesta Plant 
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Oxygen Lauciug 
BREAKS UP BIG FURNACE SPILLS 
IN RECORD TIME! 


Clearing the ground for enlargement and repair of the open 
hearth department, a major steel producer ran into a number 
of large furnace spills that had to be moved before the fur- 
naces could be erected. Some of them were five feet square 
by fifteen feet long and weighed 75 tons—too heavy for the 
charging floor crane to lift. 


Breaking them up into pieces small enough to be handled 
looked like several weeks’ job with serious delay in com- 
pletion of the furnaces. 


The problem was discussed with representatives of Airco’s 
Applied Engineering Service Department. They recom- 
mended the use of the oxygen lance and furnished instructions 
for the difficult job of cutting through the mass of brick, 
slag, cinders and steel of which the spills were composed. 





Below: Section of a spill after removal 
from the open hearth building. Note 
type of material encountered, 







Result: Each five-foot square spill was cut in half in about 
24 hours and many valuable days were saved. 


This is a typical example of the practical service Airco 
provides to the steel industry—a service that begins at the 
ore mines and reaches through to the shipping docks —includ- 
ing periodic checks of mill operations seeking quicker, bet- 
ter and more economical ways of performing them. 


You are invited to make use of this service on all matters 
involving the cutting and welding of metals and such ap- 
plications of the oxyacetylene flame as scarfing, gouging, 
hardening and descaling. Just get in touch with the nearest 
Air Reduction sales office. 


* BUY UNITED STATES WAR BONDS x 











Arr REDUCTION 


General Offices: 60 EAST 42nd STREET, NEW YORK 17, WY. 
In Texas: MAGNOLIA AIRCO GAS PRODUCTS CO. + General Offices: HOUSTON 1, TEXAS 
Offices in all Principal Cities 
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These UNITED MILLS are 
used chiefly for accurate finish- 
ing of thin gauge strip. Their 
simplicity of design permits 
flexible speed operations at a 
low maintenance and operat- 
ing cost. 

They are a product of 
UNITED’S more than 40 years 
experience in the design and 
construction of rolling mills 


and their auxiliary equipment. 


9" & 22" x12" 
4-High Rev. Cold Mill 


124%" & 37"' x 34" 
4-High Rev. Cold Mill 











CONTROLS 











TYPICAL WAGNER 
LOCKHEED 
INTERNAL BRAKE 


A typical Wagner 
Lockheed internal 
brake assembly. 
Available in various 
sizes for application 
to some types of in- 
dustrial machinery. Wagner engineers 
will advise you whether this type of } 
brake can be applied to your machinery. : 


AIR CYLINDER 





wherever 
industrial machinery must be stopped 





LCL ALCL AR 








A typical crane bridge-braking system as used on overhead cranes is 
illustrated. It consists of an external brake, which is actuated by a foot- 
operated master cylinder. The same system has been successfully 
applied to other machines, such as bending-rolls, scrap-balers, large 
wheel-balancers, and similar applications depending on foot pressure 


to decelerate the machine for either normal or emergency stops. 


Wagner manufactures many other brake controls which may be appli- 
cable to your machines. These may be either air or hydraulically 
actuated. A general idea as to what these controls are may be obtained 


This Wagner air 
power-cylinder as- 
sembly converts the 
energy contained 
in compressed air 





by referring to the illustrations shown on this page. However, types into mechanical 


















— i ! hli ze 
of applications for dependable brake control are numerous and very ry Ay ee eee ry mar = 
often difficult to determine. We suggest that you consult usand benefit by systems or actuates the hydraulic master- 
the recommendations of our trained and experienced brake engineers. Cylinder in air-hydraulic brake systems. 
HYDRAULIC POWER CLUSTER 
ACTUATOR CYLINDER The Wagner Power Cluster 
: simplifies the application of air 
One of several types of hydraulic actu- —_ power to hydraulic brake sys- 
ating-cylinders which transforms the hy- tems. It consists of a standard 
draulic-fluid pressure into the mechanical air power-cylinder assembled directly to a standard hy- 
force needed to apply the brake shoe against the = draulic master-cylinder. It produces desired hydraulic : : 
brake wheel or drum. line-pressure by varying the air pressure without the 
use of levers or linkage. 
net Pr AIR TYPE HM BRAKE 
mp ere COMPRESSOR Wagner Type HM Hydraulic In- : 
ergy Sg The func- dustrial Brake is intended for use iP. 
with am internal €z- tion of this on overhead cranes, whirler cranes, a3 4 
panding shoe-type = ; 
brake that is applied unit is to de- coke pushers, lorry cars, door ma- abe 
by elven’ ieee velop and chines, and transfer Lh 4 
sure developed in maintain sida bete ehen ea : 
a foot-operated sufficient Cor ae seneice of ; 
master-cylinder. compressed air in air reservoir while performing . 





to operate air-brake system and 
other air-powered accessories. 


their principal func- 
tions. 




















TELL US YOUR 


WasgnerElectric Corporation 


ESTABLISHED 1891 


6483 Plymouth Avenue, St. Louis 14, Mo., U. S.A. 
ELECTRICAL AND AUTOMOTIVE PRODUCTS 





14 IRON AND STEEL ENGINEER, NOVEMBER, 1944 

















on SERVICE 


naces; Bean. 


IRON AND STEEL ENGINEER, NOVEMBER, 1944 











Great Lakes Steel Corp. installed this Speedo- 
max Recorder and Rayotube some years ago, as 


a help in maintaining correct rolling temperatures. 


“GREAT LAKES ' Catches Temperature 
On The Fly--with Speedomax Recorders 


“The billet was rolled too cold (or too hot)” is a report 
which we are told is seldom made in the mill where the 
above-shown Speedomax Recorder is used. And the 
reason is obvious; the Speedomax not only measures the 
temperature but records it, and everyone concerned 
knows all about the record. It bridges the gap of informa- 
tion which previously existed between the record of 
furnace temperature (kept by Micromax Recording Con- 
trollers) and the metallurgical department’s Optical- 
Pyrometers checks. And Speedomax can be used any- 
where in this gap — at any pass from the roughing mill 
to the last stage in the rolling of rod, rail, strip or plate. 
It helps heaters and rollers cooperate to put every billet 
through at the specified temperature. 





A Slogan For Every American 


Jrl Ad N-33B-685 (1) 


16 


LEEDS & NORTHRUP 


MEASURING INSTRUMENTS 


The equipment consists of the vacuum-tube Speedo- 
max Recorder itself, and a Rayotube radiation-detecting 
thermopile which, for all its high sensitivity, is enor- 
mously sturdy. In fact, the first detail which steel mill 
men notice about Speedomax is its absolute indifference 
to vibration and even position. It can be installed any- 
where in the mill, and requires no more care than a 
Micromax thermocouple pyrometer. 


Many temperature ranges are available, one of the 
most popular being 1200-2500, as shown above. If you 
would be interested in further information, an L&N 
engineer will gladly work on a specific application, or 
send you a catalog as you prefer. 


LEEDS & NORTHRUP COMPANY, 4942 STENTON AVE., PHILA., PA. 





TELEMETERS - AUTOMATIC CONTROLS HEAT-TREATING FURNACES 
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They roll more tons per grind 


































EXPERIENCE FOR SALE— Mackintosh-Hemphill's experience has 
e been accumulating for 140 years. It is the solid foundation upon which 
present, progressive M-H technical minds have built their interna- 
tional reputation for successful industrial leadership. Today its bene- 
fits are available to you through their cooperative consulting service 
'§ on the mechanical engineering end of industrial production equipment. 


ARE YOU THINKING about tomorrow’s competition? 
Maybe you can gain the desired marketing advantage 


do- by improving the quality of your product . . . or per- 
ing : haps, increased output or decreased production costs 
a may be your answer? .. . To such problems, Mackintosh- 
nce Hemphill brings you a proved source of advanced in- 
ny- dustrial thinking. In the metallurgical, engineering and 
eg manufacturing end of heavy duty equipment, they 

offer you a complete, balanced service that has been an 
the important business help to other manufacturers. For 
ou example, M-H plate rolls and shears have established 
KN new production records in dozens of plants—upped 
or 





the tonnage—cut its cost—and substantially increased 





product quality. Write for proof of these facts. 


It takes quality to make quality. M-H plate rolls 
whether Nironite, Plain or Molybdenum Chill quality 
deliver a better finish—M-H shears assure cleaner cuts. 
Together they put plate production ‘on the highest 
efficiency basis. 


ev WILL co. 





MAc 
KINTOSy-weM 





OTHER PRODUCTS: Rolling Machinery . . . Shape Straighteners .. . 
Strip Coilers ... Shears ... Levellers ... Pinions .. . Special Equipment 
. Iron-Steel Castings ... The NEW Abramsen Straightener . . . Im- 


proved Johnston Patented Corrugated Cinder Pots and Supports... 


44 Pritts burgh and « Maclland, Phanea. Heavy Duty Engine Lathes. 
7, 








Push production 









with BKF Seariuge 


Machines must run continuously if steel is to 
flow freely from furnaces to guns, ships, tanks 
and other vital weapons. Not the least im- 
portant of these machines are table rollers 
which, protected by S[G/P’s, have little diffi- 
culty in staying up with tight production 
schedules. Self-aligning characteristics of 
SS0S Spherical Roller Bearings compensate 
for inaccurate setups, shaft deflections, distor- 
tions or weave without binding. Full capacity 
is always available for useful work. Bearing 
trouble is eliminated. All advantages that 
enable S)0S/P’s to keep steel rolling steadily 
on machines of all kinds. 5672 


SALUSIP INDUSTRIES, INC., PHILA. 34, PA. 





ball and roller bearings 














IRON AND STEEL ENGINEER, NOVEMBER, 1944 














THIS HIGH CARBON 


— 
% 
. 


1°) — - ——_____ 4 
a: A ® © 
- = > : 


THE MILL 


The mill itself is specially designed to provide high 
accuracy of gauge in continuous, high-speed cold 
rolling of strip. Duplex control of the built-in screw- 
down is provided so that the screws can be operated 
independently or in synchronism through magnetic 
clutches. Design of the screwdown permits adjust- 
ment of gauge under full load. 


Rolls, which are of forged alloy steel, heat-treated 
and hardened, are carried in precision-type, flood- 
lubricated sleeve bearings. They are connected to the 
pinion stand with universal spindles. The mill is 
driven by an adjustable-speed reversing motor 
—— a Farrel combined gear unit and pinion 
stand, 


THE COILER 


The coiler consists of an enclosed herringbone gear 
reduction unit with the low speed shaft extended in 
the form of a spindle on which either a solid or 
collapsible reel is rotated for winding the strip. A 
jaw or belt type wrapper, stripper and up-ender can 
be supplied. 


Constant tension, under positive control from empty 
to full reel, is accomplished by automatic regulation 
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STRIP MILL 









supplied either 


with or 


without a 








CONSTANT 


of current input to the motor. All controls are con- 
veniently located within easy reach of the operator. 


ENGINEERING SERVICE 


Farrel rolling mills for sheets, rods or strips are de- 
signed to suit individual conditions of operation. 
Various types of coilers are built to fit specific re- 
quirements of new or existing mills of any size or 
make. 

An experienced engineering staff is prepared to 
assist you in selecting mills and coilers for the 
solution of your production problems, 


FARREL-BIRMINGHAM COMPANY, INC., ANSONIA, CONN. 


Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 
Sales Offices: Ansonia, Buffalo, New York, Pittsburgh, Akron, 
Los Angeles 













TENSION COILER 
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Bloom engineers are always glad to analyze your 
combustion problems and suggest uses for the new 
developments, and improved methods of heat control. 
As designers and builders of economical, dependable 
burners and other combustion equipment, utilizing all 
types of fuel—Bloom is not committed to any one 
fuel or method of operation—except that which will 
do your job best. Technical bulletins are available 
on all equipment listed below—write today. 


BLOOM ENGINEERED EQUIPMENT 


Tempered-Flame Burners « Long Flame Burners - Mul- 
tiple Jet Type Oil Burners - Combination Gas arid Oil 
Burners - Emulsion Type Oil Burners - Nozzle Mix 


Burners - Blast Gates -. Unit Oil Atomizer Burners 














Manual Butterfly Valves - Automatic Butterfly Valves 
. Raw Producer Gas Burners’ Fuel Oil Regulating 
Valves « Air Control Valves - Hot Air Burners - Clean 
Producer Gas Burners - Differential Oil Flow Control 
Valves - Pressure-Balancing Ratio Regulators - and 
many bther types of standard or specially designed 
equipnient for regular fuels orstandby conversion fuels. 


\ 


BLOOM EQUIPMENT APPLICATIONS  - 


Open Hearths - Metal Mixers - Soaking Pits - Slab 
and Billet Reheating Furnaces - Annealing Operations 
‘ Forge Furnaces « Melting Furnaces - Air Furnaces - 
Core Ovens - and in every other manufacturing 
process where controlled heat is vital to successful 


low cost operations. 


Engineering Co. \ 
857 W. NORTH AVENUE 


PITTSBURGH 12, PENNA. 
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cIRCUL 
m = Soakine ®** 


for better ingot heating 


Being of circular shape, which eliminates cold corners, 
you can heat more ingots per square foot of occupied 
floor space and heat them MORE UNIFORMLY with 
Salem Soaking Pits. 

Heat is obtained from a multiplicity of oil or gas burn- 
ers. The hot gases flow into the pit at a tangent to the 
circular wall of the furnace, causing the gases to follow 
a circular path. There is no flame impingement on the 
furnace wall or the steel, and all ingots are heated uni- 
formly from top to bottom. This method of firing results 
in a 25% faster heating cycle. 

Salem builds the circular pit in diameters between 8’ 
and 20’ utilizing all types of fuel. 


Prompt Attention to Your , es 
Circular Soaking Pit Inquiry If you want fo improve your conditioning costs, in 
vestigate the Salem Circular Pit. 


ek Age ps, 


a" 
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SALEM ENGINEERING CO. 


SALEM, OHIO 











hose roaring overtones and under- 


tones—just deafening noise to un- 

practiced ears—blend into the sym- 
phony of steel you know so well. The 
faintest dissonance—the slightest offbeat— 
means trouble somewhere in the mill. . 
Taking heavy punishment day and night, ee rag 
N-B-M Steel Mill Bearings and Castings 3 B@ 
play a vital part in maintaining the rhythm ‘4 . 
of the rolls—keeping your steel song steady, 
strong. : : 
Seventy years of specialization are your { ae 
guarantee of satisfaction when you specify 4 rs a 


N-B-M ; 
BRONZE AND COPPER CASTINGS 
Blast Furnace Copper Castings e Roll Neck 


Housing Nuts ¢ Machi stings © Acid Resi: t 
Castings ¢ Phqsphoriz er 8 Babb Mel 






















NB 
NATIONAL BEARING 


METALS CORPORATION 


“$F 














LOUIS*NEW YORK 





Plants in: St. Lovis, Mo. * Pittsburgh, Pa. * Meadville, Pa. * Jersey City, N. J. °* Portsmouth, Va. * St. Paul, Minn. * Chicago, Ill. 
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A shop view of the complete bridge structure of 
a 300-ton hydraulic forging crane of 100’0” span. 


Incorporated in the design of the welded steel 
girders for this crane is the application of 
horizontal stiffeners in combination with thin 
web plates. This design reduces the total weight 
of the girder without sacrificing strength. A 
further reduction in the weight of these girders 


without sacrificing strength resulted from the 
use of nickel-copper steel which permitted an 
allowable stress of 24,000 pounds p. s. i. 


THE ALLIANCE 


PITTSBURGH 


MACHINE 


Orrice <: 2s OLIVER 


Miranve 





; o-— 
—_ 
> Sos 
a ” 
Pe r 
Me 
Fa 
’ 
eo o ME 


These are the largest capacity welded girders 
ever built and emphasize our slogan, ‘‘the world’s 
largest builders of the world’s largest cranes.”’ 


Since 1901, the steel industry has looked to 
Alliance, not only for large capacity overhead 
cranes but for such equipment as the following: 


LADLE CRANES + GANTRY CRANES + FORGING 

MANIPULATORS + SOAKING PIT CRANES + STRIPPER 

CRANES + SLAB AND BILLET CHARGING MACHINES 
OPEN HEARTH CHARGING MACHINES 


COMPANY «© ALLIANCE, OHIO 


BUILDING 


| 








— 























NORTH AMERICAN 


SAFETY SHUTOFF VALVES 


WILL CLOSE FUEL SUPPLY 


e 
WHENEVER 
ANYONE SHUTS OFF AIR SUPPLY 
w 


WHENEVER 
FUEL OR AIR PRESSURE FAILS 


& 
WHENEVER POWER FAILS 


* 


ONCE CLOSED THE VALVE MUST BE RESET 
MANUALLY, GIVING THE OPERATOR TIME 
TO CHECK THE TROUBLE AND PREPARE 
FOR PROPER RELIGHTING OF BURNERS | 


* 


SIMPLE COMPACT DESIGN GUARANTEES 
DEPENDABLE OPERATION 


. ad 
ie 





THE NORTH AMERICAN MANUFACTURING COMPANY 





MANUFACTURERS OF INDUSTRIAL FUEL BURNING EQUIPMENT FOR GAS OR OIL 
BRANCH OFFICES with FIELD ENGINEERS in PRINCIPAL CITIES 


CLEVELAND 4, OHIO 
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““PENNSYLVANIAS” gcve you 
these superior featurer.. 


/PPLY 





@ Circular Coils for maximum strength and 
AILS balanced stresses. 


@ Low temperature varnish impregnation 
maintains pliable insulation. 


@ Oversize pockets to protect high voltage 
LIL S bushings. 


@ Round tanks with permanently tight lock- 
seam Welded bottoms. 


@ Easily detachable, wet-process porcelain 
RESET bushings. 
TIME @ Built up core laminations of high grade 
PARE silicon steel. 
NERS @ Coil easily and quickly removable from 


core if necessary. 
@ Extra-sturdy lift lugs and support lugs. 


ITEES @ Shot blasting prepares surtace for one coat 
of red primer and two finish paint coats. 
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Flan your 






When facilities may again be expanded for urban, 
rural and commercial electrification, the inclusion 
of Pennsylvania Distribution Transformers in your 
specifications will result in multiple advantage. 
Pennsylvanias have won an enviable reputation for 
reliable performance, exceptionally low operating 


cost, reduced upkeep and long life. 


These qualities have been clearly demonstrated 
in a period when maximum loads with minimum 
maintenance have been the rule rather than the 
exception. The outstandingly successful perform- 
ance record of Pennsylvania Distribution Trans- 
formers results from a combination of advanced 
design features, coupled with quality materials, 


workmanship and specialization. 


Plan with Pennsylvanias. Pick Pennsylvanias 


for Performance. 


lhe / te go 
a Br cansronm 
808 RIDGE AVENUE“ N. S. PITTSBURGH 12,PA% . “\__/ 



















2 Bult to | 


Typical three-phase, water-cooled G-E furnace trans- 
former showing location of standard accessories 

































a LOW-VOLTAGE BAR LEADS for con- 
nection to the furnace, are located 
as near the edge of the cover as 
possible, so that the furnace con- 
nections can be of minimum length. 


HIGH-VOLTAGE JUNCTION BOX, 


for cable connection or for direct 





throat connection to the switchgear. 


CONNECTIONS FOR WATER COOL- 


ING. Since these transformers are 





generally installed indoors adjacent 





te the furnace, in a high ambient 
temperature, this method of cooling 
is the most effective. Water is circu- 





lated through a copper cooling coil 
inside the tank near the top liquid 
level. 


> MOTOR-OPERATED, NO-LOAD 
VOLTAGE CONTROL reduces the 
time required to change winding-tap 





connections, thus saving time for the 
furnace operator and permitting 





more continuity of power input 
during the heat cycle. 





struction, thoroughly pressure-tested Dial-type liquid thermometer with 


THE TANK is of welded-steel con- ‘ Ss 
o Jack bosses 


to assure freedom from liquid alarm contacts 


> 


STANDARD ACCESSORIES INCLUDE: plete information on operating con- 


Drain valve with integral liquid- 
sampling valve 


nections. 
e Liquid-level gage with low-level 
alarm contacts = Tank-grounding terminal N Weatherproof ventilators 












GENERAL (%) ELECTRIC 
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OU can depend on G-E arc-furnace transformers to a LOW-VOLTAGE LEADS are solid bars of copper, amply 

give you dependable performance because they are proportioned and properly interleaved to minimize stray 
designed and built to stand up under the severe service 
of arc-furnace operation. Here are some of the features 
that make these transformers outstanding for their 
operating convenience and low maintenance, as well as 
their durability: 


Oil-immersed, water-cooled, 3-phase 
furnace transformer, 9000 kva, 11,000 
to 160 volts (low-voltage side 


losses. 


CONNECTIONS TO LOW-VOLTAGE WINDINGS are 


solid-copper rods or bars, adequately braced to prevent 
distortion under short-circuit stresses. 


WINDING AND TERMINAL CONNECTIONS are electri- 


cally brazed, to prevent them from opening under heat, 





shock, or vibration. 


VERTICAL-TYPE CORE forms a firm foundation for the 


circular coils, which are wound on strong insulating 
cylinders. 


CONCENTRIC CIRCULAR-COIL WINDINGS are arranged 
with the high voltage next to the core, and the low voltage 

on the outside. Thus, simple connections can be made | 
from the low-voltage coils to the bar leads. 


TERMINAL BOARD, easily accessible under manhole 
opening in cover, provides preselection of operating taps 
to give the desired voltages and reactances for correct 
furnace operation. 


WEDGE-TYPE RATIO ADJUSTERS, arranged for external 
motor drive, provide a convenient means for changing 
the voltages and reactances during the heating cycle. 
Self-aligning contacts have high current-carrying capacity 


with low temperature rise. 


TAPPED REACTOR gives additional adjustable reactance 


for control of arc stability, current, and power factor. 


CURRENT TRANSFORMERS, for relaying and control, 


can be mounted within the tank for safety and for sim- 


ve FF Ft eV FY 


plicity of arrangement. 


There is a G-E power transformer of the 
proper size for every size of arc furnace. For 
more information, ask for Bulletin GEA-4246. 
General Electric Company, Schenectady 5, N. Y. 





Add these co-ordinated units to complete a top-performance installation 





















Amplidyne control provides a degree of 
eccuracy and of high-speed response 
that is net equalled by any conventional 
type of control. Fast, smooth electrode 
operation, together with instantaneous 
corrective action, permits current to be 
maintained under changing furnace 
conditions. In addition, the unique 
amplidyne requires no continually 
eperating contactors and relays and, 


therefore, requires comparatively little - 


maintenance. 
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Metal-clad switchgear, with easily remov- 
able magne-biast circuit breakers, pro- 
vides dependable protection for repeti- 
tive switching and, at the same time, 
reduces the inspection and maintenance 
requirements. This switchgear is shipped 
to you completely bled—ready to 
install. Because of its completeness, 
compactness, and ease with which it 
can be installed, it provides the logical 
way to assure safe switching at low 
cost. 





Buy all the BONDS you can—and keep all you buy 








Electric street cars of the 1880's 
used copper brushes... brushes that 
sparked, melted, cut grooves in 
commutators and ruined armatures. 
Engineers were baffled. The future 
of electric traction looked black. 
Then someone thought of the car- 
Low brush! 





That brilliant experiment with carbon, plus years of research 
by National Carbon Company, Inc., made possible the modern 
brush of high performance... typified in the Pennsylvania’s 
crack “Congressional Limited’’ which averages 172 round trips 
from New York to Washington, D. C., ona single set of brushes. 


CARBON BRUSHES made the halting electric street cars of 
the 1880's a success .. . giving the clear-track signal—the 
railroader’s “green board” —for development of the mag- 
nificent electric locomotives of today! 

Today, as for decades, ‘‘National” brushes serve most of 
the Nation’s electric railroad and traction systems. . . 
typical of the enduring leadership they have earned in 
every field. 

For wherever utmost dependability and efficiency are 
sought, “National” brushes are preferred. They’re giving 
the “green board” to generators, motors, converters, and 
other types of rotating electrical equipment used by pow- 


er companies, mines, mills, factories, chemical plants, 
transportation and communications systems, farms, 
homes, and most of the machines of war. 

“National” brushes—carbon, graphite, electro-graph- 
itic, and metal-graphite—are made in a series of standard 
grades and sizes. Our engineering knowledge, experience 
and research are available to assist in the selection of the 
proper brushes for any type of application. If you have 
not received copies of “Modern Pyramids”—an informa- 
tive booklet on brush operation and care—write National 
Carbon Company, Inc., 30 East 42nd Street, New York 17, 
N. Y., Dept. 20K. 





The word “National” is a registered trade-mark of 
National Carbon Company, Inc. 


KEEP YOUR EYE ON THE INFANTRY... 
THE DOUGHBOY DOES IT! 





NATIONAL CARBON COMPANY, 


General Offices: 30 East 42nd Street, New York 17, N.Y. 
Diwision Sales Offices» Atlanta, Chicago, Dallas, Kansas City, 


INC. 
Unit of Union Carbide and Carbon Corporation 
ucC 


New York, Pittsburgh, San Francisco 
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Par ee Le 


You'll find it on 
the Rolls in Mills 
which have a 
Reputation for 


Quality plus 


Tonnage 


LEWIS FOUNDRY & MACHINE DIVISION 
of BLAW-KNOX Company, Pittsburgh, Pa. 
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* 
SIT-DOWN CRANES 


Are you plagued with SIT-DOWN CRANES? You 
know, those troublesome ones that sit down on 
the job, for one ailment or another, just when 
most needed. 

The popularity of Cleveland Steel Mill Cranes 
is due to their stamina that keeps them going on 
tough jobs over long periods of time with only 
minimum maintenance. 


THE CLEVELAND CRANE & ENGINEERING CO. 


1131 BAST 283 wv St. WICKLIFFE .OH1O 


LEVELAND CRANES 


Mopern Aut-Wetveo Steer Mitt Cranes 












OW that the election is over, name-calling will 

again revert from the air lanes to a private 
practice — and believe us, the real experts at it 
never got on the air. 


A 
TEEL, which is usually thought of as “big busi- 


ness,’’ takes a back seat when compared with the 
United States Army. The latter holds 15,938 square 
miles of land, with 11% billion sq ft of building floor 
space; has installed 21,500 miles of electric distribu- 
tion lines, 2500 miles of gas line, 1120 miles of steam 
lines, 11,450 miles of water mains, 7910 miles of 
sewer mains, 3125 miles of storm sewers, and 3600 
miles of railroad track; operates 460 hotels, 1200 
theaters, 6300 branch stores and 156 laundries. 


a 


CCORDING to the Wall Street Journal, a lot of 
fellows who complain about their boss being 
dumb would be out of a job if the boss were smarter. 


o 


ayo who have adopted the ‘‘don’t-you- 
know-there’s-a-war-on?”’ attitude or who have 
not kept up contacts with their markets seem to forget 
that good will is one asset that competition cannot 
undersell or diminish. 


a 


NE’S reputation for having brains will rarely be 
questioned if he can only restrain his tongue 
trying to prove it. 


* 


DJOINING picture captions in the Chicago 
Tribune: “First of 18,000 MESA workers going 

on strike in Detroit.’ ‘‘Flag-draped coffins of Yanks 
waiting burial in United States cemetery in England.” 


a 


XPENDITURES for rockets and jet propulsion en- 
gines now actually total hundreds of millions of 
dollars per month. Remember when such things were 
confined to the pages of the ‘pseudo-scientific’’ 
magazines? 
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Hl ge to liquor! It works upon the mind. 
It makes both men and women talk when they're 
really not inclined. 
It works without a pencil and it works without a rule, 
And it makes you think you're smart as hell when 
you're just a gol darn fool. . 

— “A Toast to Liquor,’’ from Kreolite News. 


- 


CCORDING to the American Iron and Steel Insti- 
tute, $1,630,000,000 cf government funds and 
$1,151,000,000 of private funds have been spent in 
increasing our annual steel making capacity by 
12,500,000 tons in the past 4% years. Present ca- 
pacity of 94,054,550 tons of ingots and 68,446,310 
tons of pig iron per year represents an increase of 
more than 15 per cent during that period. Industry's 
expenditures began in 1940, with principal govern- 
ment expenditures starting somewhat over a year 
later. 


A 


F a man permits his wife to choose his suits, does 
that give her the right also to pick his pockets? 


rN 


HE Solid Fuels Administration estimates that there 
will be a 16,000,000 ton shortage of high grade 
bituminous coal and 6,000,000 tons of anthracite 
for the year ending March 31, 1945, even though 
current production is high. Manpower shortage is 


responsible for much of this. There are less men 
mining coal at present than any at time for over 
4O years. 


* 


O help industry bridge immediate dislocations 

after V-E day, the New York Journal of Commerce 
has published a postwar study, ‘Transition Oppor- 
tunities,’ summarizing 200 outstanding postwar trade 
potentialities. Attention is called to long pent-up 
sales opportunities and supply problems in foreign 
and domestic markets with particular emphasis on 
foreign possibilities, country by country and product 
by product. 


“a 


ORNELL University has broken the ice with an 

announcement that they will require five years 

instead of the conventional four for a bachelor degree 
in all branches of engineering after the war. 


ns 


ETALS of all kinds — steel, copper, brass, 

bronze, zinc, aluminum, etc., — may take on 

all the colors of the rainbow in our postwar products. 

Simple processes of chemical immersion can provide 

a wide range of colors in irridescent and matte effects, 

and many of the coloring baths also increase the 
corrosion resistance of the metal being treated. 
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IS THE ANSWER! 


For shock loading or where very heavy loads must be handled on Roller Con- 
veyer, Mathews Spring-Mounted construction should be considered. Spring- 
Mounted Roller Conveyer is made in three styles, and is establishing service 
records in heavy industries all over the United States and Canada. Your 
Mathews Field Engineer can explain how it works and why the Mathews de- 
sign is superior to other available types of Spring-Mounted Roller Conveyer. 

He can tell you how its application has minimized the costly maintenance 
which is usually necessary on Roller Conveyer used under very severe condi- 
tions. You will readily understand how the principle of pre-compression pro- 
tects the bearings and axles of the rollers, yet, at the same time, prevents any 
bouncing action from taking place. Descriptive literature is available on request. 
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*& Within the past few years several Lectromelts, with 
a range of capacities from 500 lb. to 10 tons per heat, 
have been installed for billet-size ingot work. This sim- 
plified method affords greater tonnages in the steel in- 
dustry’s increasing use of direct arc type furnaces for 
the production of plain carbon steels for rolling into 
merchant and reinforcing bars, sheets and other similar 
products. 


In most instances, billet-size ingots are poured so 
that they can be rolled with one heating. Some of these 
ingots are as small as 2-inch square by 4 feet long. 


Billet-size ingots for rolling into bar stock are ordi- 
narily top cast with a slight taper so as to facilitate 
ready stripping. Just before the tops solidify, a staple 
is inserted in the small ingot, and the stripping is usu- 
ally done by a bar suspended on a hook of a crane, so as 
to pull out four to six ingots from their moulds at a 
time. 


The billet-size ingots solidify rapidly with practically 
no pipe. These ingots are noted for their uniformity 
and fine grain structure. Coarse structure, which fre- 





quently characterizes large ingots, is avoided by the 
rapidity of solidification. 


It is customary to quickly transfer the plain carbon 
billet-size ingot to a continuous type heating furnace 
for bringing the ingot up to uniform rolling tempera- 
ture so that it may be rolled direct with one heating. 
Any required cropping 1s done after the rolling. In the 
plain carbon billet-size ingot process, it is customary to 
obtain highest yields of merchantable bars. The end 
crops can be returned to the furnace for remelting. 
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quality and higher efficiency ... . 


by 8. M. PUTICH, FUEL ENGINEER 


A. M. BYERS COMPANY 


AMBRIDGE, PENNSYLVANIA 


A THE chief reason or justification for any automatic 
temperature control system applied to a heating furnace 
is that heating results are better than can be achieved 
by manual operation. In this paper an attempt will be 
made to explain how an automatic temperature control 
system, applied to a well designed continuous furnace, 
is aiding us in getting better heating results than would 
be possible by manual control. 

By better heating results we mean decreased fuel 
consumption, increased production, and less material 
loss caused by improper heating which results in surface 
defect rejects and excessive scale losses. An automatic 
temperature control system in itself will not guarantee 
good heating results. We recognize the fact that it 
takes a combination of a good furnace, good burners, 
and good control equipment to make possible efficient 
heating. When all three of these conditions are fulfilled, 
good heating can be a continued actuality and not 
merely an off and on occurrence. We learned by experi- 
ence while heating ingots in soaking pits that all three 
conditions had to be right in order to obtain good 
results. At the beginning of our soaking pit operation, 
only two of the three conditions were correct. We there- 
fore believe that it will be necessary to tell you a little 
about our soaking pit experience, because it was the 
result of this experience that dictated the selection of 








Presented before A. |. S. E. Annual Rolling Mill Conference, Pittsburgh, Pa., May 8, 1944 
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...+ automatic temperature control applied 
to all three zones of a continuous heating 
furnace has given more production, better 


the burner and control equipment for the continuous 
furnace under discussion. 

From 1864 until very recently, the A. M. Byers 
Company manufactured only wrought iron. The manu- 
facture of steel at the Byers plant is comparatively 
new, for it was not until World War II had begun that 
the company put into operation the first of its electric 
arc furnaces. This was part of an expansion program 
that was established in order to assist in the war effort 
and to take advantage of an unusual opportunity to use 
plant capacity that was available between peak periods 
of wrought iron production. 

Several months prior to the installation of the melt- 
ing furnaces, the soaking pits were completed and put 
in operation, and before the completion of the melting 
furnaces, the soaking pits were used for heating in the 
conversion of soft steel ingots into slabs and billets for 
outside steel producers. Since the heating of steel at the 
Byers plant was an entirely new operation and the 
heaters assigned to the jobs were experienced only in 
heating wrought iron, the opportunity to start the pits 
on low carbon steel served as a stepping stone between 
wrought iron and high grade alloy steels. We had our 
difficulties at the start, but as soon as we had collected 
sufficient data which enabled us to establish definite 
automatic temperature controlled heating cycles, the 
heating results improved. With soft steel we learned 
how to operate the pits on a real production basis by 
automatic temperature control. However, the blooming 
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*& Within the past few years several Lectromelts, with 
a range of capacities from 500 lb. to 10 toms per heat, 
have been installed for billet-size ingot work. This sim- 
plified method affords greater tonnages in the steel in- 
dustry’s increasing use of direct arc type furnaces for 
the production of plain carbon steels for rolling into 
merchant and reinforcing bars, sheets and other similar 
products. 


In most instances, billet-size ingots are poured so 
that they can be rolled with one heating. Some of these 
ingots are as small as 2-inch square by 4 feet long. 


Billet-size ingots for rolling into bar stock are ordi- 
narily top cast with a slight taper so as to facilitate 
ready stripping. Just before the tops solidify, a staple 
is inserted in the small ingot, and the stripping is usu- 
ally done by a bar suspended on a hook of a crane, so as 
to pull out four to six ingots from their moulds at a 
time. 


The billet-size ingots solidify rapidly with practically 
no pipe. These ingots are noted for their uniformity 
and fine grain structure. Coarse structure, which fre- 





quently characterizes large ingots, is avoided by the 
rapidity of solidification. 


It is customary to quickly transfer the plain carbon 
billet-size ingot to a continuous type heating furnace 
for bringing the ingot up to uniform rolling tempera- 
ture so that it may be rolled direct with one heating. 
Any required cropping 1s done after the rolling. In the 
plain carbon billet-size ingot process, it is customary to 
obtain highest yields of merchantable bars. The end 
crops can be returned to the furnace for remelting. 
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. ++. automatic temperature control applied 
to all three zones of a continuous heating 
furnace has given more production, better 


quality and higher efficiency .... 


by 8B. M. PUTICH, FUEL ENGINEER 


A. M. BYERS COMPANY 


AMBRIDGE, PENNSYLVANIA 


A THE chief reason or justification for any automatic 
temperature control system applied to a heating furnace 
is that heating results are better than can be achieved 
by manual operation. In this paper an attempt will be 
made to explain how an automatic temperature control 
system, applied to a well designed continuous furnace, 
is aiding us in getting better heating results than would 
be possible by manual control. 

By better heating results we mean decreased fuel 
consumption, increased production, and less material 
loss caused by improper heating which results in surface 
defect rejects and excessive scale losses. An automatic 
temperature control system in itself will not guarantee 
good heating results. We recognize the fact that it 
takes a combination of a good furnace, good burners, 
and good control equipment to make possible efficient 
heating. When all three of these conditions are fulfilled, 
good heating can be a continued actuality and not 
merely an off and on occurrence. We learned by experi- 
ence while heating ingots in soaking pits that all three 
conditions had to be right in order to obtain good 
results. At the beginning of our soaking pit operation, 
only two of the three conditions were correct. We there- 
fore believe that it will be necessary to tell you a little 
about our soaking pit experience, because it was the 
result of this experience that dictated the selection of 
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the burner and control equipment for the continuous 
furnace under discussion. 

From 1864 until very recently, the A. M. Byers 
Company manufactured only wrought iron. The manu- 
facture of steel at the Byers plant is comparatively 
new, for it was not until World War II had begun that 
the company put into operation the first of its electric 
arc furnaces. This was part of an expansion program 
that was established in order to assist in the war effort 
and to take advantage of an unusual opportunity to use 
plant capacity that was available between peak periods 
of wrought iron production. 

Several months prior to the installation of the melt- 
ing furnaces, the soaking pits were completed and put 
in operation, and before the completion of the melting 
furnaces, the soaking pits were used for heating in the 
conversion of soft steel ingots into slabs and billets for 
outside steel producers. Since the heating of steel at the 
Byers plant was an entirely new operation and the 
heaters assigned to the jobs were experienced only in 
heating wrought iron, the opportunity to start the pits 
on low carbon steel served as a stepping stone between 
wrought iron and high grade alloy steels. We had our 
difficulties at the start, but as soon as we had collected 
sufficient data which enabled us to establish definite 
automatic temperature controlled heating cycles, the 
heating results improved. With soft steel we learned 
how to operate the pits on a real production basis by 
automatic temperature control. However, the blooming 
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Figure 1— General arrangement of burners and piping 
on soaking zone. A similar arrangement is used on 
the two other zones of the furnace. - 






































Figure 2—A small diaphragm assembly and an oil- 
operated piston regulate the settings of fuel valves 
according to the outlet air pressure from a pneu- 
matic temperature controller. > 


mill rollers repeatedly had to contend with a “‘hot side” 
ingot. There was nothing the heater could do to remedy 
this condition. From all indications, and this is the 
point we want to make clear, at least one of the three 
conditions — furnace, burners, or the control system — 
was not correct. This one defect in heating was appar- 
ently not the result of improper furnace design nor of 
the inadequacy of the control system, but it was 
almost entirely the result of improper burner design. 
The burners which were furnished with the original in- 
stallation were of a high velocity short flame type. 
With this type of burner we found it impossible to heat 
ingots at a fast rate without overheating and washing 
the side of the ingot next to the burner. The burners, 
therefore, were replaced by a low velocity long flame 
type which almost entirely eliminated the hot side ingot. 
Therefore, we learned by actual experience that to do a 
good heating job, it takes a good combination of the 
three factors — furnace, burners, and controls. 

With this change in burners and some minor modi- 
fications to the control system, we have been heating 
with satisfactory results, by automatic temperature 
control, not only soft steel ingots but also all of the alloy 
steels produced by the electric furnaces and the alloy 
steels made in our acid bottom open hearth furnaces. 
The greater bulk of the soaking pit tonnage has been 
alloy steel, ranging in nickel content from 1 to 3 per 
cent. However, we have also made and heated stainless 
steels, ball bearing steels, die block steels, high carbon 
tool steels, etc. In changing from one grade to the next, 
it has only been necessary to change the temperature 
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control point and limit the top firing rate depending on 
the thermal conductivity of the steel being heated. The 
pits are normally fired with natural gas; during periods 
of natural gas curtailment, they are fired with No. 6 
fuel oil. 

Since furnace design, burner equipment, and control 
equipment are interdependent for good heating results, 
a brief description of each of these items will be helpful 
before proceeding with the discussion of furnace per- 
formance. In the following description of the furnace, 
we have purposely confined our remarks only to those 
features of design and only those dimensions which 
have a direct bearing on heating results. 

The furnace we selected is the conventional triple- 
fired, end-charged end-discharged type with all three 
zones firing in the same direction — that is towards a 
downtake at the charging end of the furnace. The effec- 





tive hearth length is approximately 62 feet, and the 
inside width is 17 feet 6 inches, face to face of brick. 
This makes it possible to heat sections up to 16 feet 
long and the manufacturer’s rated capacity of 50 tons 
per hour is based on heating slabs or billets of this 
length from cold to rolling temperature. This is equiva- 
lent to a heating rate of 100 pounds per hour per square 
foot. The soaking hearth is 12 feet long. 

The furnace is normally operated on an intermittent 
basis; consequently, it is not equipped with a recuper- 
ator, although provision has been made for its installa- 
tion if conditions change in the future. 


BURNER EQUIPMENT 


Each zone of the furnace is equipped with eight long 
flame combination natural gas and fuel oil burners. The 
maximum firing capacity of the 24 burners is 125,000 
cubic feet of natural gas per hour, or the equivalent 
Btu in No. 6 fuel oil. The firing capacity of the soaking 
zone is 20 per cent of the maximum capacity, and the 
balance is equally divided by the top and bottom 
banks of burners in the primary heating chamber. 

Each burner is equipped with a blast gate in the air 
line and a gas cock in the gas line, which are used for 
shut-off purposes only. The pipe headers are ample in 
size, and the piping layout is such that good heat dis- 
tribution is accomplished with the individual burner 
blast gates and gas cocks in a wide open position. After 
the temperature relationships among the three zones 
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were established, we have never found it necessary to 
manually throttle any individual burner. Increasing or 
decreasing the firing rate of an entire bank of burners 
by automatic temperature control has been giving us 
uniform heating regardless of the rate of heating or of 
the section being heated. 

The oil burners are of a steam atomizing type, the 
atomization taking place at the tip of the burner. Each 
burner is equipped with an oil regulating valve and a 
steam globe valve. Here again we operate with the 
individual burner valves in a wide open position. How- 
ever, oil burners require a great deal more attention 
than gas burners. Therefore, when the furnace is down, 
we usually remove, inspect, and thoroughly clean all 
the oil burners. 

Some of the advantages of complete automatic con- 
trol are lost if it is impossible to operate with all indi- 
vidual burner valves wide open — that is, we then 
depend on the heater’s judgment to get good heat 
distribution. This condition would be satisfactory if all 
the heaters would agree to one particular setting, which 
is usually not the case. Our burners for this reason are 
operated in a wide open position day and night. Of 
course, if the burners are fundamentally wrong, or 
inaccurately machined, or the piping system not suffi- 
cient, it would be impossible to operate in this manner 
and still get good heat distribution. Generally speaking, 
it has been our experience that unequal distribution 
in a bank of burners is not because the burners are not 
right or identical enough, but because there is some- 
thing wrong with the piping or the valves ahead of 
the burners. 

Air for combustion is supplied by a fan having a 
capacity of 22,000 cfm at 8 inches water column. Figure 
1 shows the general arrangement of the burner equip- 
ment and the piping layout. This leads to a discussion 
of the automatic temperature control system as 
applied to the furnace and burner equipment. 


AUTOMATIC TEMPERATURE CONTROL SYSTEM 


Throughout the discussion of the control system, we 
will not take time to describe in detail the parts of our 
system which are common to most furnaces. We will 
confine our discussion to those features which we 
think are a departure from the conventional way of 
controlling a three-zone furnace. 

All three zones are equipped with individual tem- 
perature controls which are identical. The temperature 
controliers incorporate an electrical circuit for tem- 
perature measurement and a pneumatic system for its 
control. The temperature measuring element is a 
closed-end radiation tube,) and the measuring circuit 
employs the potentiometer principle. Each temperature 
control system operates in the following manner: When 
the temperature moves away from the control point, it 
creates an unbalance in the electrical measuring cir- 
cuit, and by means of a mechanism which moves a slide- 
wire, balance is again restored almost immediately. A 
cam moves as a unit with the slidewire and actuates the 
stem of a pilot valve, which produces a new outlet air 
pressure. This new air pressure repositions an oil oper- 
ated piston which regulates a gas butterfly valve or a 
combination oil and steam valve. For every tempera- 
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ture within the preset throttling range, the stem of the 
pilot valve has a different position and thereby produces 
a different outlet air pressure ranging from zero for 
minimum fuel flow to 15 pounds per square inch for 
maximum flow. The oil operated piston, which regulates 
the final fuel valve, has a definite position for every air 
pressure sent out by the temperature controller pilot 
valve. This is accomplished by the arrangement shown 
in Figure 2. The air pressure from the temperature con- 
troller is applied to one side of a small diaphragm 
assembly mounted on the cylinder of the oil operated 
piston. This diaphragm assembly actuates a_ pilot 
valve which admits hydraulic oil to one end and ex- 
hausts it from the other end of the cylinder. A spring in 
compression opposes the force of the air pressure on the 
diaphragm. This spring seats in a movable socket, the 
position of which varies with the movement of the 
piston by means of a cam arrangement. For example, 
with an increase in air pressure we get an increase in 
spring compression which thereby restores the dia- 
phragm to its neutral position, bringing the piston to a 
stop. As a result, the position of the piston, which regu- 
lates the final control valve, corresponds to actual tem- 
perature. Similar results can be accomplished by a 
diaphragm motor, but we preferred the advantages 
of a piston with a 10-inch stroke. The piston can be 





Figure 3 — Sketch showing arrangement of furnace and 
location of radiation tubes for temperature control. 





Figure 4 — Chart showing rates of fuel input to each of 
the three firing zones, together with tonnage heated. 
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Figure 5— All instruments and controls for the furnace 
are mounted on a central panel board. - 


Figure 6 — Rear of the panel board shown in Figure 5. 
> 


operated with compressed air but oil as the pressure 
medium gives slower movement with less hunting 
action. 

We chose the pneumatic type of temperature control 
mainly because of its simplicity compared to an elec- 
trically operated control. The average instrument man 
can grasp the principle of a pneumatic control more 
quickly than he can that of an electrical control. In 
addition, air operated controls usually have several 
pressure gauges which indicate its operation and 
which help to locate the point of trouble when the con- 
trol is not operating properly. We have confidence in 
air operated controls mainly because we understand 
their principle. We are not as confident about an elec- 
trically operated control, especially when it has to 
rectify from a-c to d-c to make the final control valve 
move. 

Figure 3 shows the location of the radiation tubes in 
the three zones. In the soaking zone the tube is located 
in the center of the roof close to the discharge knuckle. 
In this zone furnace temperature and steel temperature 
are almost identical; therefore the controlled tempera- 
ture is approximately the same as the slab being dis- 
charged from the furnace. In the top zone the tube is 
also located in the center of the roof laterally, but close 
to the point where the preheated steel enters the high- 
heat zone, thereby controlling the rate of firing so that 
the steel will be ready for soak when it enters the soak- 
ing zone. The location of the radiation tube in the 
bottom zone is about 2 ft., 6 in. below the skids and 
further along in the hot zone than the one in the roof. 
The temperature control of the bottom zone is particu- 
larly important when heating nickel or other alloy 
steels. Contrary to general belief and practice, the tem- 
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perature control of the soaking zone is far less impor- 
tant than the temperature control of the main heat- 
ing zone. 

This is clearly shown graphically by Figure 4, which 
shows that the fuel consumption in the soaking zone is 
practically constant despite the variation of slab sizes 
and hourly production rates. The firing rates in the two 
zones of the main heating chamber vary with the slab 
sizes and tons per hour. 

Each zone is equipped with a fuel-air ratio regulator 
which proportions the flow of air to the flow of gas or oil 
at all rates of firing. These regulators are oil operated. 
The fuel oil flow is measured by means of a positive 
displacement meter, and the oil flow is translated, by 
means of a mechanism, into a proportionate air pressure 
suitable for actuating the ratio regulator when firing 
with oil. 

Each zone is also equipped with an integrating two- 
pen recording flow meter in order to record and inte- 
grate the fuel flow and to record the air flow. These 
meters are a great help in establishing heating practices 
on the various grades of steel. A study of the meter 
charts in conjunction with the temperature charts helps 








to explain why we are getting good or bad heating 
results. With the aid of these charts we have been able 
to explain the difficulties that often occur on night turn. 
They also serve as a good check on the operation of the 
ratio regulators, which is particularly helpful when 
firing with fuel oil. In addition, the daily gas cost of a 
furnace such as the one under discussion may be as high 
as $800 a day; consequently, meters that tell a complete 
and accurate story are a real necessity. We do not 
believe in using indicating flow meters or non-integrat- 
ing recorders which are the types usually recommended 
by the furnace manufacturer. 

Furnace pressure is maintained constant by a furnace 
pressure regulator. The furnace pressure is measured in 
the roof of the soaking zone and is recorded on a fur- 
nace pressure recorder. The regulator is oil operated. 

All of the above instruments and their adjusting dials 
are mounted on a control panel board as shown in Figure 
5. The panel board is enclosed front and back, and 
ample space was allowed back of the board for the in- 
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Figure 7 — Temperature record from each zone; soaking 
zone to the left, top zone at center, and bottom zone 
at right. > 














stallation of the controls including the positive displace- 
ment oil meters. This is shown in Figure 6. 

It might be of interest to mention that the furnace 
and the controls were erected and put into operation 
by our own organization without any outside super- 
vision. This gave us the education necessary to cope 
with the furnace and control problems which usually 
arise after a furnace is put into operation. 


FURNACE PERFORMANCE 


In most steel plants a continuous furnace is installed 
with the purpose of doing one particular heating job, 
such as heating slabs for a plate mill, billets for a struc- 
tural mill, slabs for a strip mill, etc. Usually the steels 
heated in such furnaces are substantially the same day 
in and day out. In such cases a temperature control 
system similar to the one just discussed may not be 
entirely necessary. In our particular case we are heating 
materials in our continuous furnace for two finishing 
mills. One of these is a plate mill on which we roll uni- 
versal plate up to 46 in. wide and sheared plate up to 
84 in. wide. The other mill is a bar mill on which we roll 
skelp and bars up to 154% in. wide and rounds up to 
41% in. in diameter. Our furnace, mill, and table layout 
is such that we can heat materials in the furnace for 
either of the two mills at one time or for both mills at 
the same time. The materials we are heating are not 
the same from day to day. 

The chief reason for the installation of the continuous 
furnace was to enable us to finish, beyond the slab and 
billet stage, the various grades of alloy steels that we 
are manufacturing. It was realized that we would have 
to heat materials of such quality that the furnace 
might have to operate at a rate as low as 15 or 20 tons 
per hour, particularly if rolling light gauges on the 
plate mill, and up to 50 tons per hour and more if rolling 
suitable section rounds on the bar mill. For a short 
time, prior to the installation of the continuous furnace, 
nickel alloy steels were heated in side-door batch-type 
plate mill furnaces. It was very difficult, with one-side 
heating, to obtain precise control of scale formation 
and to prevent it from forming too heavily on the top 
of the slab. Nickel alloy steels are noted for developing 
a tight scale which is difficult to remove in the initial 
passes of the rolling operation, resulting in bad surface. 
In addition to tight scale, nickel steels, if improperly 
heated, are susceptible to a phenomenon which metal- 
lurgists call nickel concentration. This in effect is the 
selective oxidation of iron at the surface of the slab 
developing a concentration of nickel, the concentration 
being a function of the top surface temperature. With 
improperly heated slabs, in addition to bad surface it is 
not uncommon to find near the surface of the slab iso- 
lated zones where the nickel content had multiplied by 
several times. To hold scale and nickel concentration to 
a minimum, all slabs were covered with a layer of slack 
coal and a scrap plate. In spite of this protective cover- 
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Figure 8 — Charts showing fuel and air flow to each zone; 
soaking zone at top, top zone at center, and bottom 
zone at bottom. 


ing, the rejects on account of bad surface were high. 
For this reason the control of slab surface temperatures, 
both top and bottom, is very important when heating 
nickel alloyed steels in a three-zone furnace. 

Figure 7 shows the temperature charts of the three 
zones when heating nickel alloy slabs. The soaking zone 
(left) is controlled at 2300 F, the top (center) at 2350 F, 
and the bottom (right) at 2220 F. We control the bottom 
zone at a comparatively low furnace temperature in 
order to hold the scale formation on the bottom of the 
slab to a minimum. We had to establish this practice 
when the furnace was first put into operation because at 
that time and until very recently our mills were not 
equipped with a high pressure hydraulic descaling sys- 
tem. Until the hydraulic system was installed, we used 
medium pressure steam and salt for descaling purposes. 
Since salt could not be applied to the bottom of the slab 
and since we had to rely on steam only, we had to resort 
to this low bottom zone furnace temperature. We still 
follow this practice whenever the furnace is not operat- 
ing at a high tonnage rate in order to prevent scale 
build-up on the soaking hearth, 

We purposely selected the charts shown in Figure 7, 
because they represent an unusual furnace operation 
by automatic temperature control. On this particular 
day, in addition to heating slabs in the continuous 
furnace for the plate mill, we were also heating slabs 
in four other batch-type furnaces for the same mill. 
The slabs from these four non-temperature controlled 
furnaces were rolled as soon as ready, and during such 
time the continuous furnace lay idle. In this way the 
entire available rolling time was completely utilized, 
because the slabs from the continuous furnace were 
always ready for rolling throughout the 24 hour period, 
Figure 8 shows the fuel flow and air flow to the three 
zones which maintained the zone temperatures con- 
stant during this period, even though the production 
from the furnace varied from two to fifteen slabs per 
hour. The slabs heated were a double row of 32 in. x 
634 in. x 63 in. weighing 3600 pounds, and they were 
rolled into in. plates. The average hourly production 
from the continuous furnace over this 24 hour period 
was 20.5 tons at 2,300,000 Btu per ton. With this 
section we normally average 30 tons per hour. Due to 
the length of the finished plates and the rigid inspection 
requirement, the furnace production is limited because 
of the insufficient capacity of the hot bed. 


We have analyzed an 8-hour turn on 1)% in. nickel 
alloy steel plates. These are rolled from 35 in. x 12 in. x 
63 in. slabs weighing 7500 pounds. When we first started 
to heat this section, we averaged six per hour. We later 
increased it to eight. Now we average ten slabs per hour 
or 37% tons, which is equivalent to a heating rate of 
116 pounds per square foot. The furnace time for this 
12 in. slab is 4 hr, 138 min. Compared to a 16 ft long sec- 
tion, which is the maximum that could be charged, 
65 per cent of the hearth in this case was covered. The 
fuel consumption during this run was 1,950,000 Btu 
per ton. During a recent operation we heated and 
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rolled 1339 slabs of 1 to 3 per cent nickel alloy steel 
plates. The inspector’s report showed that the primes 
were 99.4 per cent and only one plate, or less than 
.1 per cent, was rejected on account of surface, whereas 
from the in-and-out type furnaces the rejects were 
approximately 10 per cent in spite of the protective 
covering mentioned previously. The next time we heat 
this section, we anticipate rolling 12 pieces per hour, 
equivalent to 45 tons or 139 pounds per square foot. 


In addition to alloy steel, we preheat to 2100 F 
wrought iron in our continuous furnace. This is neces- 
sary due to increased demands for wrought iron prod- 
ucts and due to the deficient capacity of existing high 
temperature furnaces. After preheating, it is trans- 
ferred to the high temperature furnaces, where the 
heating to rolling temperature is completed. The 
rolling temperature of wrought iron is above 2500 F. 
Wrought iron is a two component metal consisting of 
high purity iron as the base metal and iron silicate as 
the other component. It is impossible to preheat 
wrought iron in a pusher-type furnace beyond 2100 F 
because of the danger of sticking since iron silicate fuses 
at about 2150 F. On account of unavoidable mill delays, 
we do not believe that it would be possible to preheat 
without automatic temperature control within such 
proximity of the fusion point without encountering a 
great deal of furnace trouble. The increase in tonnage 
resulting from this practice has been substantial and 
helped considerably in fulfilling War Production 
Board directives. The high furnace temperature heating 
time was reduced to practically one-half with no differ- 
ence in the quality of the product. 


We have recently heated a chrome-molybdenum 
steel, which to date has given us our best tonnage 
record. The slab sections charged were a double row of 
29 in. x 7% in. x 891 in. weighing 5500 pounds. They 
were rolled into % in. universal plates. We had no 
difficulty in heating 22 pieces or 60.5 tons per hour. 
This gives a heating rate of 142 pounds per square foot. 
The furnace time for this slab was 2 hr, 18 min, or 18% 
minutes per inch of slab thickness. The top zone was 
controlled at 2390 F, the bottom at 2360 F, and the 
soaking zone at 2310 F. The firing rate was 70 per cent 
of the maximum, and the fuel consumption was 
1,600,000 Btu per ton. 


In conclusion, we feel that the automatic tempera- 
ture control system has given us a very flexible and 
efficient furnace. We are heating various grades of 
material. In changing from one section to another or 
from one grade to a different grade, it is only necessary 
to reset the temperature control points. The slab tem- 
peratures and slab uniformity are consistent from hour 
to hour and day to day. With temperature controls the 
furnace is never overheated, for in the case of mill 
delays, the fuel is automatically cut back, maintaining 
safe furnace temperatures. As a result, the furnace 
refractories appear to be in practically the same con- 
dition today as they were a year ago when the furnace 
was put into operation. We are satisfied that after a 
year’s operation, we are obtaining more production, 
better quality, and higher efficiency with automatic 
temperature control than would be possible by manual 
operation. 
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Sparrows Point, Maryland. 

B. M. PUTICH, Fuel Engineer, A. M. Byers Com- 
pany, Ambridge, Pennsylvania. 

J. F. BLACK, Assistant Works Manager, Atlas 
Steels Limited, Welland, Ontario, Canada. 

W. T. CASE, Plant Engineer, A. M. Byers Com- 
pany, Ambridge, Pennsylvania. 

H. L. HALSTEAD, Assistant Fuel Engineer, Beth- 
lehem Steel Company, Sparrows Point, Mary- 
land. 

B. B. BARGMAN, Superintendent of Fuel, Car- 
negie-Illinois Steel Corporation, Munhall, Pa. 
W. BRUTSCHER, Metallurgist, Republic Steel 

Corporation, Massillon, Ohio. 

H. W. SHAFFER, Power and Fuel Engineer, 
Carnegie-lilinois Steel Corporation, Youngs- 
town, Ohio. 

M. J. BRADLEY, Engineer, Leeds and Northrup 
Company, Philadelphia, Pennsylvania. 


Louis Moses: Mr. Putich, you have discussed the 
heating of a wide range of grades of material — from 
preheating wrought iron to heating alloy steels. Do you 
consider this furnace with its control system as being 
distinctive from the continuous furnaces found in most 
steel plants? 

B. M. Putich: Most continuous furnaces usually 
heat only one class of material. In our furnace we heat 
many grades of material of varying sizes and thick- 
nesses. Also, we know that no other plant preheats 
wrought iron in a pusher-type furnace. The automatic 
temperature control of all three zones is also unusual 
because generally only the soaking zone temperature 
is controlled. In our particular case, the control of all 
three zones is not only helpful but essential. For these 
reasons, we believe our continuous furnace is different 
from the conventional continuous furnaces found in 
most steel plants. 

J. F. Black: The wide range of heating from wrought 
iron to high grade alloy steels, which is performed by 
the furnace described by Mr. Putich, is very unusual 
and it proves that a tonnage furnace can also be a 
very flexible unit. 

I am particularly interested in Mr. Putich’s experi- 
ence in heating high grade nickel steels and would 
appreciate additional comments on the control of 
finished surface of such steels. I understood that he had 
been troubled by spotty scale conditions, which affected 
billet surface on the nickel grades. His figure of less 
than .1 per cent rejections on account of surface faults 
due to rolled in scale is good and indicates that he has 
made progress in solving this problem. 

I am also interested in the combination or dual con- 
trol for two fuels. I would like to ask how quickly the 
change-over is made. On a continuous furnace this 
could be very important. 
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I like the idea of their installing control equipment 
without outside supervision. I got the impression that 
their organization also designed the controls as well as 
installed them. 

W. T. Case: It should be understood, and it is evi- 
dent from the illustrations, that none of this equipment 
is “home-made.” The entire erection of the furnace 
and the installation of control equipment were per- 
formed by A. M. Byers Company’s own organization. 
This experience enabled our men to become thoroughly 
familiar with details of equipment, and the knowledge 
and experience thus gained in erection were of great 
value in subsequent operation and maintenance. 

J. F. Black: It is certainly beneficial to have men 
within an organization who have a thorough under- 
standing of control systems and who are interested in 
knowing what makes them function. There is no better 
way of insuring good operation. 

B. M. Putich: I would like to thank Mr. Case for 
correcting the erroneous impression that some may 
have received concerning our control system. The point 
that I want to make clear is that the control system on 
our furnace consists of a combination of controls made 
by several manufacturers and is not a conventional type 
as usually recommended by the furnace manufacturer. 

Referring to Mr. Black’s comments on surface de- 
fects on nickel steels, I would like to point out the con- 
ditions that make good surface possible. We cited the 
operation in which we lost one slab out of 13839. More 
recently we heated and rolled 579 nickel grade slabs 
without losing any. The small percentage of rejects can 
be attributed primarily to the fact that each zone is 
temperature controlled. When nickel steel slabs are 
overheated, the percentage of surface defect rejects 
increases. Temperature controls help to prevent over- 
heating. 

Furnace atmosphere is also very important. We 
maintain practically a neutral atmosphere. The last 
flue gas analysis, when firing with fuel oil, showed 15.4 
per cent COg and a trace of oxygen. The sample was 
taken in the last door of the furnace. We have been 
operating on fuel oil since last November, and the ratio 
regulators on fuel oil in the top and bottom zones are 
set for a 5 per cent deficiency of air. The soaking zone 
is set for a deficiency of 10 per cent to allow for the infil- 
tration of air that enters in at the discharge door. 

Mr. Black raised the question in regard to changing 
the firing from gas to oil or vice-versa. This is accom- 
plished in a few minutes for each zone. 

H. L. Halstead: Why is the radiation tube which is 
used for controlling the furnace fuel sighted through a 
closed-end tube instead of an open-end tube? 

B. M. Putich: We cannot use an open-end tube 
because we are heating different grades of steel, each of 
which has its own emmisivity factor. With an open-end 
tube we would have to change the temperature measur- 
ing circuit each time we changed to a different grade 
of steel. In our case, with frequent changes in grades of 
steel, this would be impractical. 

B. B. Bargman: I would like to know whether con- 
sideration was given to emulsion mix burners instead 
of the tip atomizing burners used on oil firing. In addi- 
tion, when heating high nickel steels, do you find any 
difference in scale results or quality with respect to firing 
with gas as against oil? 
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B. M. Putich: We use the tip atomizing type on our 
continuous furnace and the emulsion-type on our soak- 
ing pits. The tip atomizing type gives a softer and a 
more luminous flame, both of which are desirable and 
practically essential to the proper operation of a con- 
tinuous furnace. To a certain small degree these desir- 
able features are sacrificed when firing with emulsion- 
type burners. However, emulsion-type burners give less 
trouble, as they are much easier to keep clean and 
perform very satisfactorily on a batch-type furnace 
such as a soaking pit. 

In regard to the second question, we can say that our 
records indicate that, in general, we had less surface 
defect rejects due to scale when firing with fuel oil 
than when firing with gas. Our furnace has been in 
operation about a year. The first six months it operated 
on natural gas and the last six months, due to natural 
gas curtailment, it has been fired with fuel oil. We there- 
fore had six months of experience before we had to 
convert to fuel oil. We knew more about the furnace, 
more about the controls, and more about the different 
grades of steel. For these reasons, the results have been 
better when firing with fuel oil. When we go back on gas, 
we feel that we will equal the results attained with oil. 

B. B. Bargman: What happens when the furnace is 
operating at a continued high rate and suddenly the 
furnace, due to a mill delay or other reasons, has to be 
slowed down? How do the controls operate under such 
conditions? 

B. M. Putich: When the furnace is operating at a 
high tonnage rate, the controlled temperatures in the 
high heat zone are set at a high point. The rate of firing 
varies with the mill demand, regardless of whether the 
furnace is operating at a high tonnage or low tonnage 
rate. Therefore, the moment a mill delay occurs, the 
controllers automatically start cutting back the rate of 
firing in order to maintain the temperatures at which 
the zones are set. If it happens to be a long delay, the 
controlled temperatures in the back zone have to be 
lowered, otherwise the steel in that zone would over- 
heat. On the average the automatic temperature con- 
trollers take care of 90-95 per cent of normal mill delays. 

B. B. Bargman: While you have indicated certain 
variations in production rates, do you have any varia- 
tion in slab sizes coming through your furnace, particu- 
larly in thickness? For example, do you have 4 in. or 
6 in. thick slabs followed by 10 in. slabs? 

B. M. Putich: We have heated sections ranging 
from 2}% in. to 12 in. in thickness. Each time we light 
the furnace we usually start with a soft steel slab 
214-4 in. thick. We then may start to push wrought 
iron, which is 4-5 in. thick, and this may be followed 
up with nickel steel ranging in thickness from 6 in. to 
12 in. While the material is traveling through the fur- 
nace, the heaters know when and where to change the 
temperature control points to take care of the changing 
charging conditions. 

W. Brutscher: I would like to ask Mr. Putich if he 
has had any experience in the heating of stainless steel, 
straight chrome types, and chrome-nickel types. I am 
principally interested in surface preparation of billets, 
slabs, and final end product as far as surface is con- 
cerned. 

B. M. Putich: We have heated these types of steels 
in our soaking pits, but we have not as yet heated any 
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of these grades in the furnace under discussion. I am 
therefore unable to answer your question with respect 
to the final end product as far as surface is concerned on 
these particular steels. 

H. Shaffer: I would like to ask if anyone has had any 
experience with the breaking of sighting tubes. We 
have been using an open-end sighting tube located 
within 4 in. of the steel. It is provided with a stream of 
compressed air to prevent the entrance of dust, smoke, 
or flame. The life of the tubes is about three to five 
weeks. Has anyone had experience with longer tube life? 

B. M. Putich: Mr. Shaffer pointed out one disad- 
vantage of an open-end tube which is difficult to over- 
come. In our soaking pits we measure and record actual 
steel temperature with a closed-end tube. The distance 
that the target tube projects through the furnace wall 
or roof influences the temperature reading. This dis- 
tance is determined by checking the steel temperature 
with an optical pyrometer when the steel is near the 
end of the soaking period, and then moving the tube in 
or out until the recorded temperature coincides with 
the optical reading. After each furnace-rebuild or target 
tube renewal, this procedure or check is repeated. The 
distance that the tube projects through the wall varies 
with each furnace. One-half of an inch makes a con- 
siderable difference in the temperature reading. This 
method of setting target tubes makes it possible to 
control all of our soaking pits at identical temperatures. 

The average life of the target tubes in our soaking 
pits is about one year, and the failure is usually caused 
by the sagging of the furnace wall. 

We have had no experience with open-end tubes on 
the continuous furnace. The original closed-end tubes 
are still in service. We have had no difficulty in properly 
controlling slab and billet temperatures with closed- 
end tubes. 

M. J. Bradley: I would like to offer a few comments 
on Mr. Putich’s excellent paper and on the discussion 
that followed. I feel sure that all are convinced that he 
has engineered an efficient reheating furnace and control 
system. The large degree of turn-down provided by 
the control equipment is unusual. It seems to be doing 
an efficient job. Frankly, however, I am not convinced 
by the reasons mentioned that the pneumatic type of 
temperature control equipment is simpler or better 
adapted for steel plant usage than the electrical type. 

Mr. Putich has explained how different temperature 
responses are obtained by extending the hot end of the 
sighting tube into the furnace varying distances. The 
optimum response for each location can be determined 
only by the cut and try method under average operating 
conditions. Thus, if the sighting tube is removed for 
inspection or a new one installed, it is important that it 
extend into the furnace exactly the same distance as the 
previous one if the same temperature effect is to be 
measured. It would appear that this method of extend- 
ing the sighting tubes within the soaking pit increases 
the possibility of breakage and maintenance. 

On soaking pit installations, the method used gener- 
ally is to have the hot end of the sighting tube placed 
about one-inch back from the inside surface of the pit 
wall. Thus, it is protected from being hit by the ingots. 
In order to insure efficient temperature response by 
circulation of the hot gases, the pit wall is cupped out 
about 12 in. in diameter and 6 in. deep around the 
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sighting tube. This method exposes the sighting tube 
a distance approximately equivalent to 24% diameters 
of the tube. It insures the same relative temperature 
response, can be duplicated easily, and gives ample pro- 
tection of the sighting tube from mechanical breakage. 

The sighting tube referred to by Mr. Shaffer is very 
much different from the closed-end sighting tubes being 
used on the furnace under discussion. I believe he refers 
to a special open-end type tube which is installed 
through the furnace roof and extends down 6 or 8 feet 
to just above the slab surface. It is used in measuring 
slab or work surface temperatures, and it is made of 
two or more sections fastened by couplings. It is thick 
walled and quite heavy. The most frequent cause of 
failure of such an open-end sighting tube is due to 
mechanical breakage caused by a pile-up of slabs in 
the furnace or by the tube being installed directly in 
front of the burner and subject to direct flame im- 
pingement. 

B. M. Putich: Mr. Bradley mentions the fact that 
the projection of the sighting tube within the soaking 
pit increases the possibility of breakage. This, in our 
case, is no problem. The design of our pits is such that 
the target tube can be extended through the wall with- 
out exposing it to the danger of being hit with an 
ingot or ingot tongs. 

We have both the electrical and pneumatic types of 
temperature controls in our plant. From an operating 
point of view, we prefer the pneumatic type. This type 
has been giving us excellent results, and we are pleased 
that we selected it for the furnace under discussion. 
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“eating inv Kelling 
In THE Gar Hill | 


-...no set prescription may be made for 
heating and rolling steel, particularly in the 
bar mill, where so many items contribute to 
the success or failure of the operation... . 
each mill must be subjected to individual 
study and must be constantly improved... . 


A THERE have been many headaches in bar mill 
heating and rolling. A good many of these headaches 
have been relieved and more of them are being relieved 
as each day goes by. Probably all of us will admit bar 
mill operation is a great deal easier today than it was 
15 or 20 years ago. There have been vast improvements 
which make the work easier and simpler. These im- 
provements are going on daily. It has not been an over- 
night improvement, but rather a steady and gradual 
improvement, but we still have a long way to go. In the 
next 10 or 15 years we will see vast improvements and 
learn more about bar mills than we ever thought there 
was to learn about them. 

Basically, there have been few changes in heating or 
in rolling. Years ago we charged a billet in a furnace 
and heated it, and it is the same today. Likewise, in 
rolling the billet was run through rolls and reduced in 
size to the required section, and essentially it is the 
same today. But there have been numerous improve- 
ments in methods of applying the basic principles, in 
methods of operation and handling. 

It was not so many years ago that 10,000 to 15,000 
tons was considered an excellent monthly production 
for a bar mill. Today we have bar mills producing 
25,000, 30,000, 40,000 and even over 40,000 tons in one 
month. It is very obvious that in order to accomplish 
this great increase in production improvements must 
have been numerous. These improvements have been 
chiefly in charging and drawing machinery, furnace 
design and construction, methods and manner of 
applying fuel, improved rolls and housings, improved 
electrical equipment, improved guide equipment, im- 
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proved hot beds and shearing equipment and so on down 
the line from billet yard to the shipping end. 

Today bar mill stock is generally heated in con- 
tinuous furnaces, some single fired, some double fired, 
some with recuperators and some without recuperators. 
Chiefly the fuel is producer gas, byproduct coke oven 
gas, oil or tar, and in some cases a combination of more 
than one of these fuels. 

The fuel that will give the best results has been the 
subject of many discussions and arguments for years. 
Good results have been observed from all these fuels, 
but in order to obtain good results it is necessary to 
have the proper equipment and proper burner installa- 
tion to insure getting everything possible out of the fuel 
being used. In most cases it is probably advisable to use 
the fuel most economical from a plant standpoint and 
install equipment which will give maximum efficiency 
with this fuel. 

In order to obtain good results from a furnace it is 
highly desirable to have it properly insulated. The 
bricklayers sometimes are opposed to insulation on a 
furnace because they think it is severe on the brick 
work and in some cases this may be true to some extent, 
but after all the furnace is built with one prime purpose 
in mind, and that purpose is to heat steel, not to protect 
brick. Furthermore, if a furnace is insulated and does 
prove hard on refractories, it is very often possible to 
improve the construction and quality of brick so that 
the brick work will stand the “gaff.” This has been 
proved many times. Insulation is a great fuel saver. 
When there are numerous shut down periods, insulation 
is a definite advantage as the furnace cools slowly and 
in this way is easier on the brick work as compared to 
a furnace which cools quickly. Also, less fuel is required 
in the lighting-up process. 
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by J. a. McHUGH, GENERAL FOREMAN 


JONES AND LAUGHLIN STEEL CORP. 


PITTSBURGH, PENNSYLVANIA 


For many years most furnaces were constructed 
with the flues to the stack at the extreme charging end 
of the furnace, but during recent years a definite advan- 
tage has been found in having a part of the furnace in 
the rear of the flue leading to the stack. This construc- 
tion permits carrying of high temperatures in the front 
of the furnace and at the same time a charging end of 
low temperature, highly desirable when ‘charging the 
harder grades of steel. The charging end temperatures of 
some furnaces run pretty high and when charging 
hard grades of steel it is necessary to reduce the flame, 
dropping the temperature of the entire furnace in order 
that the temperature at charging end will be suitable 
for the steel being charged. But if the charging end of 
the furnace is in the rear of the flue to the stack it gives 
comparatively low temperature and does not necessitate 
reducing the temperature in the front of the furnace 
so often. 

Steel should be heated with a gradually rising tem- 
perature. The charging end temperature should be as 
low as it is possible to go (200-300 F if possible) and the 
billet should be gradually brought to the desired rolling 
temperature at the drawing end. Increasing and de- 
creasing temperatures of a billet as it passes through 
the furnace is not desirable. It is especially detrimental 
to the finish of the bars being rolled, as it very often 
freezes the scale, makes it difficult to break the scale as 
it passes through rolls and sprays, and very often 
results in pitted surface. Also it lends towards sticking 
the billets in the furnace and this always is a very 
unpleasant situation. 

Many top double fired furnaces are constructed with 
a heating and soaking zone. In many cases the soaking 
zone is run at a lower temperature than the heating 
zone. Under some circumstances this may be an advis- 
able way to heat steel, but for the most part we feel it 
advisable to have the front or drawing end at the 
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highest temperature. This allows the billets to be heated 
with a gradually rising temperature to the desired roll- 
ing temperature. In other words, the billet reaches its 
highest temperature at the point of drawing from the 
furnace. There is very little advantage in bringing the 
billet to a high temperature at, say, three-quarters of 
the way through the furnace and then dropping it 100 
or 150 degrees to go through the balance of the furnace. 
This of course is done with the idea of producing uni- 
form temperature, but we feel it is better to obtain the 
uniformity by proper burner adjustment and by taking 
more time to bring the billet up to temperature. 

Burners, flues, stacks, gas, air lines etc., and the good 
maintenance of this equipment has a great deal to do 
with the efficiency of any furnace. At all times they 
should be in good, clean condition. 

In order to obtain maximum results from a furnace, 
water-cooling should be kept to a minimum. When 
water-cooling can be avoided it is advisable to do so. 
Water-cooled doors, door frames and skids are a dis- 
advantage in heating. 

Construction of roofs, sidewalls, door arches and 
bottoms is of great importance because this determines 
the life of the furnace and the amount of repair work. 
There cannot be any set formula for this. Every furnace 
seems to have its own peculiarities and it is necessary 
to study each particular furnace to find the construction 
and brick that will stand the “‘gaff.”” What works on 
one furnace sometimes does not work on another due 
to some different condition. It is very important that 
your own particular conditions be studied and the fur- 
nace constructed and revised if necessary according to 
conditions which develop. 

Different grades of steel always present quite a prob- 
lem in the continuous furnace. There are grades of steel 
requiring certain temperatures and other grades which 
should have a higher or lower temperature. This is very 
difficult to control in a continuous furnace but a great 
deal can be done in this respect by studying the order 
of charging and segregating grades according to desired 
temperatures. 

To roll good bars the billet must be heated properly; 
it must be heated slowly. Fast heating is all right for 
some grades of steel but many grades require slow heat- 
ing. A properly heated billet, provided it has been 
conditioned properly, should produce a good bar 
provided the mill setup is correct. 

In order to produce large tonnage on a quality basis 
a mill must at all times be in good mechanical condition. 
Housings in particular must be solid. Spring of the rolls 
must be kept to a minimum. In this respect a housing 
with a solid bottom is superior to a housing with a 
wedge under the bottom roll. The wedge is more or less 
of a fictitious convenience to adjust rolls and bring them 
to proper elevation. In most cases it is desirable to 
adjust the elevation of the top roll and leave the bottom 
roll alone. This is particularly true on table mills where 
it is advisable to line the bottom roll with the tables and 
leave it there. On table mills it is possible to deliver the 
bar with practically no pressure on the delivery guides 
if the bottom roll is lined up properly with the tables. 
The delivery guides should be large enough to allow 
the bar to ride through freely; they should do nothing 
more than strip the front end. When the bar reaches the 
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first table roll there should be very little (if any) pressure 
on the guides. This type of delivery is hard to control 
on some types of mills, especially repeater mills, but it 
can be controlled on repeater mills by the use of twister 
rolls set at proper elevation. Twister rolls offer a big 
advantage in twisting the bar over the ordinary twist 
guides. They are a great help in the prevention of shear- 
ing and guide cutting, one of the biggest headaches on 
any bar mill. 

Billets are generally reduced to bars by either flat 
and edge, oval and square, diamond and square, or a 
combination of these methods. Which of these methods 
gives the best results has been the subject of many dis- 
cussions. Here again no set formula can be devised for 
all mills. Each mill is a study in itself. The method to 
use depends a great deal on the range of the mill, the 
reductions required, and the size of the billets avail- 
able. Some mills rolling straight carbon steels might 
find one method of reduction excellent but this same 
method might be a disadvantage on some mills rolling 
nickel or other tight scale steels. 

Design of passes is very important in breaking scale 
but very often a method of reduction which is not the 
best scale breaker can be used if hydraulic sprays are 
installed to help break the scale. Hydraulic sprays are 
a big help in producing bars free from pitting. This 
applies particularly to bars used for cold drawing. These 
sprays also are of great assistance in preventing guide 
cutting as they blow the scale off the bars before it 
enters the guides and prevent accumulation of scale 
on the guides. 

Guides have been one of bar mills biggest headaches. 
Most mills in their time have had their share of grief 
with guide cutting. Some guides work on one mill and 
the same guide is a failure on others. This is due chiefly 
to two things: difference in temperature and difference 
in methods of reduction and rolling. 

The relationship of the stock going through the rolls 
to the guides is very important. The stock and shape 
of it should be such as to make the guides do as little 
work as possible. For example take the oval going into 
the finishing stand for a round. We all know the high 
oval is much easier to hold up than the blunt oval. 
Theoretically the blunt oval will give a more uniform 
section of finished round than the high oval but in prac- 
tice it does not always work out this way. Very often 
with the blunt oval material is rolled out of tolerance 
or guide cut due to the amount of tinkering it is neces- 
sary to do with the guides and also to the great amount 
of guide pressure it is necessary to use in holding the 
oval up. 

What applies to the finishing oval also applies to other 
stands in the mill. Sometimes the error is made of trying 
to take too many sizes out of the intermediate stands. 
You finally get the rolls opened up so far it is hard to 
fill up the pass properly and the guide must do too 
much work to hold up the bar. Generally it only takes 
5 or 10 minutes to change a pass and this is better than 
trying to cover too big a range and then lose time due 
to shearing, guide cutting and poor delivery of bars 
from one stand to the next. 

The setting of rolls is very important. On a continu- 
ous mill the rolls should be set at such an elevation that 
when the bar enters a stand it will take the weight off 
the preceding delivery guides. If the rolls are not set 
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in this manner there is too much pressure on the guides. 

A mill can be made easier to operate by the use of 
various gadgets such as spindle carriers, hold-down 
arrangements and twister rolls. Wherever possible 
rollers should be used to keep the steel from coming in 
contact with plates. 

Bearings are of great importance. In most cases non- 
metallic bearings are an advantage over grease bearings 
—at least that has been my experience. We do not 
seem to get as much spring as we did with brass and 
babbit bearings covered with grease. If nothing else, 
they are certainly a great deal cleaner and the men who 
have to handle them and work around them like this. 

Another item of importance is the physical results on 
finished bars. Some mills rolling exactly the same sizes 
show quite a difference in the physical results. Here 
again there is no set formula that will apply to all mills. 
Each mill is again a study in itself to find the reductions 
and temperatures to give the desired results. 

In closing it can be said there is no set formula for 
rolling and heating that is applicable to all mills. It 
depends on the type of mill, type of product, and the 
quantity of tonnage the mill is capable of producing. 
In order to produce tonnage and at the same time 
quality, each mill must be made a study by itself. It is 
necessary to continually study each individual mill 
and continually make improvements. You know a bar 
mill is never really built until the day you decide to 
abandon it and begin to tear it down. If a new mill is 
constructed and no improvements made in this day 
and age, it will soon be an old mill. Mills must be im- 
proved from day to day; the same with furnaces. They 
must be studied and improved equipment applied in 
the bottlenecks. This study is a constant job on any bar 
mill; they are never built — there is always work to 
be done. 
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Billet Department, Atlas Steels, Ltd., Welland, 
Ontario, Canada. 

J. R. GREEN, Manager Steel and Ceramic Divi- 
sion, Brown Instrument Company, Philadel- 
phia, Pennsylvania. 

J. L. McHUGH, General Foreman, No. 18 Rolling 
Mill, Jones and Laughlin Steel Corporation, 
Pittsburgh, Pennsylvania. 


B. B. Bargman: I am particularly interested in the 
writer’s comments that the purpose of a furnace is to 
heat steel, not to save refractories. I am reminded of 
when we first started asking the operators to operate 
with furnace pressure. Immediately we had consider- 
able objection due to the fact that the refractories 
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melted. We must recognize that there is an optimum 
point, not only in the use of fuel but also in the use of 
refractories, and we must seek a balance. 

P. F. Kinyoun: I would like to ask Mr. McHugh 
how long a preheat zone is in the back of the furnace 
that he mentions. If you have a 50 ft furnace, is it 10 ft 
that is back of the flue in the furnace? And also in a two 
zone furnace what experience have they had with chrome 
base ramming mixture in hearth of the furnace, if they 
have such a hearth? 

C. P. Hammond: The only question that I have is 
on non-metallic bearings. I notice that you stated you 
had less spring. We have all non-metallic bearings but 
our experience was just a little different. We do know 
that the non-metallic bearings hold better. We have 
less pinching to hold size and section, but we did find, 
very definitely, that we got more spring. 

Having started with a % in. shell, on one particular 
section, it was necessary to run the rolls tight on the 
face with the bronze bearings to get a thin edge on the 
section. However, the non-metallic bearings caused the 
section to be .010 in. full. By reducing the thickness of 
the shell to 3% in. in thickness, we were able to get size 
and section with the same depth groove as we originally 
used when using bronze bearings. 

J. R. Green: Mr. McHugh mentioned one point in 
connection with heating furnace operation which was 
in contrast with that discussed in Mr. Putich’s paper, 
namely the relationship between furnace temperature 
and the actual temperature of the steel as prepared for 
rolling. Mr. Putich’s paper outlined a condition where 
his temperature in the furnace under a wide variety of 
loads was apparently very close to his actual rolling 
temperature. This may be due either to furnace design 
or to his ability to deliver a sufficiently high percentage 
of the fuel into the preheating portions of the furnace. 
Unfortunately experience generally would indicate 
that this is not usually the case; in other words, the so- 
called soaking zone is actually a heating zone where 
the furnace temperature must be considerably higher 
than the temperature of the steel discharged from the 
furnace in order to get the steel up to the temperature. 
This involves several additional problems in the control 
of heating furnaces. As Mr. Putich mentioned, it is 
possible to position the temperature measuring ele- 
ment in the furnace so that it will correspond to the 
final discharge temperature of the steel even though the 
furnace temperature itself is considerably above the 
recorded temperature. This condition of course holds 
true only for one loading rate on the furnace. As was 
also discussed it is possible to measure the temperature 
of the steel itself rather than the furnace, but this intro- 
duces some problems which are mechanical in nature. 

Any means of setting the actual furnace temperatures 
from the temperature of the steel discharged from the 
furnace is helpful and there are certain methods of 
automatically setting the desired furnace temperature 
under heavy and light load condition which will deliver 
steel at approximately the desired rolling temperature. 

J. L. McHugh: The first question was the length of 
the heating zone in rear of the flue to the stack. In our 
case 71% ft back of the flue. We would like to have had 
3 or 4 ft more but did not have the room to do it. 

The next question is concerning our experience with 
chrome base ramming mixture in the hearth. Our ex- 
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perience as a whole with this hearth has been good on 
the biggest part of the hearth. We have two furnaces 
about 75 ft long, with dry skids a little over half 
way down the furnace and a rammed bottom from 
there up to the discharge door, and these bottoms 
up to a point close to the discharge door have 
been in for over two years and have caused no trouble, 
but our experience with that part of the hearth near 
the pushout and discharge doors was not as good. The 
furnaces are side discharge and we have worn through 
the bottom at this point in as little as three to six 
months, especially at the discharge door where we 
would wear below the door sill. After experiencing that 
difficulty we decided to try chrome brick and put in a 
strip of brick about 5 ft wide and extending back into 
the furnace about 10 ft from the discharge door on a 
line with the pushout door. This improved our condi- 
tion a great deal. A cinder forms on the brick and 
serves as a protection for the brick but we must remove 
this cinder at times or it will become too high and causes 
trouble in pushing out. 

Another question was concerning spring on non- 
metallic bearings. Our experience has shown less spring, 
although when we first installed them we found a 
tendency for the bottom roll to climb, especially when 
the bearings were pulled up pretty tight, and under 
this condition we had plenty of spring. It was therefore 
necessary to educate roll crews not to pull bearings too 
tight, and we installed hold down arrangements on the 
bottom roll which improved our condition in this 
respect considerably. The use of fabric bearings along 
with the removal of the wedges from our housings has 
reduced our spring. 

Concerning the question of the relation of the heating 
and soaking zone, the manner in which a furnace is to 
be operated depends a great deal on the tonnage a mill 
is capable of rolling. In our case we lost heat in going 
from the heating to the soaking zone. Originally our 
knuckle was in the neighborhood of 12 in. above the 
bottom. We raised this to 18 in. which was all we 
could get and as a result of this change we were able 
heat considerably more tonnage. On the life of non- 
metallic bearings, we have had bearings in on our 20 in. 
roughing which have been in for a year. In fact we had 
one in for two years that was the maximum. On the 
14 in. stands we have had many bearings in for as long 
as nine months. 









ELECTRIC 
DOOR LIFTS 
Conveyor and Car Puller Drives 


DOOR LIFTS FOR 
Furnaces - Ovens -Tudustriial Guildings 
DRIVES AND PULLERS FOR 
Furnaces - Ovens - Cars -Wirxers 
NEW PRINCIPLES OF DESIGN 
Low in Cost - High in Efficiency 


SEND FOR CATALOG 


FRED J. RYAN COMPANY 


WYNCOTE, PENNA., U.S.A. 











Wain Koll Drives 


FOR MERCHANT-BAR AND ROD MILLS 


.... many variables affect the power requirements of 
merchant mills, requiring much test data collected 
over a wide range of conditions .... there is need for 
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A MERCHANT-bar and rod mills roll reheated billets 
into an almost endless variety of products, including 
small angles and other structural shapes, special sec- 
tions for the automotive industry, flats, squares, 
rounds, hexes, concrete bar, and rod for subsequent 
drawing into wire. There is no clean-cut line of demar- 
cation between the two types, as most merchant mills 
are arranged to permit rolling rod, and many of the 
newer rod mills can also produce a variety of merchant 
shapes. Since the rod mill has perhaps attained a 
higher degree of specialization than the merchant-bar 
mill, its development will be discussed first. 


ROD MILLS 


The development of the rod mill is a record of con- 
tinuously increasing delivery speeds, higher rates of 
production, increased flexibility, and improved quality 
of product. The earlier mills were of the Belgian type. 
These soon passed out of the picture, except for a few 
small mills, chiefly in the copper industry. They were 
superseded by the Garrett mills, which were very 
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flexible and which achieved high production rates by 
the expedient of multi-strand rolling. One of the latest 
of these mills, with seven reels and rolling six strands, 
has produced as much as 35 tons of No. 5 rod per hour, 
at a delivery speed of 1600 fpm. The power consumption 
of these mills when rolling No. 5 rod from 4 in. x 4 in. 
billets is typically from 150 to 200 kwhr per ton, the 
lower figure applying on non-metallic bearings and the 
higher figure on plain bearings. 

In addition to high power costs, the Garrett mill has 
high labor cost due to the low delivery speed and the 
necessity of manual manipulation. It is thus a poor 
competitor with the more modern types. The last 
Garrett type rod mill to be installed in a domestic steel 
plant was put into service in 1928. 

The development of the continuous mill more or less 
paralleled that of the Garrett mill. This mill might 
more accurately be called the single-drive continuous 
mill, as its distinguishing feature is that all stands are 
geared together. The term “continuous” might better 
be applied more generally to any mill in which the 
product of fpm times pass area is the same for all 
stands or, in other words, in which the instantaneous 
flow of metal, in pounds per minute, is the same for 
all stands. 

The single-drive continuous mill was introduced in 
England in 1862, but it was not a factor in rod produc- 
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tion until the invention of the twist guide by Morgan, 
which made multi-strand rolling possible on mills of 
this type. 

Figure 1 shows the layout of one of the two single- 
drive continuous rod mills installed in 1937 in the 
Joliet Works of the American Steel and Wire Company. 
These two mills are the latest of their type. In general, 
the layout will also apply to the earlier mills, aside from 
such important differences as the number of stands, 
the type of bearings, and the number and arrangement 
of reels. 

These mills are extremely efficient producers. Their 
tonnages are high and their labor and power costs are 
low. Delivery speeds are typically from 3000 to 4000 
fpm, and power consumption is from 65 to 70 kwhr per 
ton. The average production is usually figured on about 
85 per cent of the theoretical value obtained with all 
stands 100 per cent full at all times. A good crew can 
exceed this rate without difficulty. 


Figure 1— Layout of a single drive 11 in. two-strand 
continuous rod mill installed in 1937. 
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POURING REELS 


The single-drive continuous mill has, however, about 
reached the final stages of its evolution. It has become a 
highly specialized tool for the efficient production of 
No. 5 rod, but has obtained its efficiency only at the 
sacrifice of flexibility. It may thus be regarded as an 
offshoot of the main line of development toward more 
flexible mills. Only a few large producers can utilize such 
a mill to its fullest efficiency, and it is doubtful if many 
more of them will be installed. 


MILL FLEXIBILITY 


Flexibility in a rod or merchant mill is the ability to 
roll a wide variety of finished products from a few 
sizes of billets. The more flexible the finishing mill is, 
the more efficiently the billet mill can operate, as any 
reduction in the variety of billets rolled decreases the 


Figure 2— Recent 13 in. mill installed for coarse rod, 
using four strands through the straightaway and 
two finishing sections. 
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MOTOR] H.P. | RPM 
A |350 | 200/650 
B | 800 | 225/730 
CG | 1000 | 228/730 
D | 1250 | 200/630 
E |1250 | 200/600 
F |1250 | 200/600 
G |1250 | 250/500 
H | 600 | 200/600 
I |500 | 200/800 
J | 600 |200/600 
K | 500 |20Q/800 
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Figure 3 — Combination 10 in. four-strand rod and mer- 
chant mill installed in 1937. - 


Figure 4— Another 10 in. combination rod and mer- 
chant mill, using only one finishing train and designed 
for three strands throughout. > 





time for roll changes and the amount of steel that must 
be carried in stock in billet form. 

For a mill to roll different products from one size of 
billet requires a variation of the reductions per pass or 
a change in the number of passes. The single-drive 
continuous mill obtains its limited flexibility by changes 
in the number of passes, as its reductions per pass are 
fixed by its gear ratios. To obtain any appreciable de- 
gree of flexibility in a mill, it is necessary to vary the 
reductions per pass, which will require corresponding 
changes in the ratios of entry to delivery speeds in the 
various stands. There are three ways by which these 
speed changes can be made possible: (1) by introducing 
loops in the path of the metal, with sufficient storage 
in the loop to accommodate any over or under-feeding; 
(2) by interrupting the mill so that at one or more points 
a piece has completely left one stand before it enters 
the next; and (3) by relative speed adjustment between 
different stands or different groups of stands. The first 
method is incorporated in the Garrett mill, at the cost 
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of lower finishing temperatures, greater temperature 
differences between front and rear ends of a piece, and 
large floor space. The second method is incorporated in 
the “cross-country” mills, which are widely used for 
producing rails, structural shapes, and heavy merchant 
bars, but which cannot well handle the long pieces of 
small cross-section produced when rolling rod and 
small merchant products. The third method is incorpo- 
rated in the modern high speed rod mill, by breaking 
the mill into several groups of stands, each group 
driven by its own adjustable speed motor. It should 
be noted that, although the modern rod mill incorpo- 
rates loops in the path of the metal, these loops are 
introduced to improve the accuracy of section and not 
to compensate for speed differences. It is practically 
impossible to set up a straight-away continuous por- 
tion of a mill so that there is neither over-feeding nor 
under-feeding throughout the group of stands. Since 
any appreciable over-feeding will result in a loop form- 
ing between the stands and growing until a cobble re- 
sults, in practice the rollers will set the mill up for a 
slight under-feeding. Thus the metal is in tension 
between stands, and some of the reduction is produced 
by stretching. The ends of the bar are not subjected to as 
much stretch as the central portion, and thus overfills 
are likely to be produced. It is possible to reduce these 
inaccuracies by subsequent rolling without tension, 
and therefore the modern mill incorporates a few “free” 
passes in which there is no back or forward tension. 

A rod mill designed for an unusual degree of flexi- 
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MOTOR| HP | RPM 
A |500 {250/750 
B |400 |250/750 
C |400 |250/750 
D |1750 |150/450 
E |800 |300/900 
F |800 |300/900 
G |500 |225/625 
H |500 |225/625 
J  |2000/ 450/690 

















GENERATORS; 2-2500 Kw 600V. 
BUS MAY BE SECTIONALIZED 
BETWEEN MOTORS 0 AND E, 

E AND F, OR F AND G. 





IRON AND STEEL ENGINEER, NOVEMBER, 1944 




















bility has recently gone into service. The arrangement 
of this mill is shown in Figure 2. The straight-away sec- 
tion of the mill consists of 13 stands, the first with a 
separate motor drive and the remainder driven in pairs. 
The straight-away portion is opened up between 
stands 9 and 10 to provide for the installation of a crop 
shear and to permit a small loop to relieve tension. 

The mill is 4-strand throughout the straight-away 
portion. Then the strands diverge into two pairs, one 
going through one finishing section and the other 
through another. Each finishing section consists of 
two individually driven stands followed by four reels. 
The maximum finishing speed of the mill is approxi- 
mately 2500 fpm. 

All the motors on this mill are 600 volt direct cur- 
rent machines with exceptionally wide speed ranges 
by field control, the maximum being 4:1 on the finish- 
ing stands. In addition, the direct current bus is split 
between motors E and F, permitting still wider relative 
speed adjustment between the roughing and inter- 
mediate sections by operating these sections at differ- 
ent voltages. 

This mill is used primarily to produce rounds 5¢-34 
in. in diameter, from 2% in. square billets weighing 
approximately 600 lb. 

A still more diversified line of products can be rolled 
on the combination rod and merchant mills recently 
installed. Figure 3 shows the layout of a 10-inch 4- 
strand mill of this type installed in 1937 at the Sparrows 
Point plant of the Bethlehem Steel Company. The 
straight-away section on this mill comprises 13 stands, 
opened up between stands 8 and 9 to permit the installa- 
tion of a shear and to provide a loop for relieving ten- 
sion. Five adjustable speed, direct current motors 
drive this section. 

Following the straight-away section are two indi- 
vidually driven looping stands. The second looping 
stand (No. 14, since the first stand is No. 0), forms the 
mill outlet for merchant bars which may be carried to 
a hotbed by the runout table with individually driven 
rolls, or for heavy rods which may be delivered to the 
pouring reels. 

Smaller rods are finished in two parallel 6-stand 
continuous finishing trains, each group driven by an 
adjustable speed motor. Each finishing train is double- 
strand and delivers its produce to four laying reels. 
This mill can and frequently does roll two different 
products simultaneously on the two finishing trains. 
In fact, one finishing train can be kept busy on No. 5 
rod, which forms the major portion of the mill’s produc- 
tion, while the other train is shutting down for roll 
changes, restarting for rolling another product, etc. 
The two motors on the finishing trains are provided 
with magnetic control to make this shutting down 
and restarting possible without disturbing the re- 
mainder of the mill. 

It will be observed that this mill is designed on the 
premise that it is better to keep the finishing speed of 
the mill up near the top of the rating and to obtain 
flexibility and diversity by lowering the speeds in the 
earlier stands. For instance, the motors driving the 
roughing and intermediate sections have 3:1 speed 
ranges by field control, and still further speed reduction 
is provided by a bus split between motors C and D, 
permitting operation at two voltage levels. 
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The range of finishing speeds, at normal bus voltage, 
is 865-1800 fpm out of stand 14 and 2750-4100 fpm out 
of stand 20. 

That this mill achieves flexibility without sacrificing 
tonnage is shown by the fact that it has maintained 
a production rate of over 50 tons of No. 5 rod per hour 
for a full turn. 

A later mill of this type, installed in 1942 in the 
Pittsburg, California, plant of the Columbia Steel Com- 
pany, is shown in Figure 4. While this mill at first 
glimpse closely resembles the Sparrows Point mill with 
one finishing train and the hot runout table omitted, 
there are some interesting modifications. The mill is 
3-strand throughout and additional flexibility is incor- 
porated by a separate drive for stand 3. Provision is 
also made for a bus split between either motors C and 
D, D and E, or E and F. 

This mill was installed to produce rod from % inch 
to No. 5, but provisions were incorporated in the design 
to permit a great increase in the range of products if 
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Figure 5 — Layout of 
18-14 in. merchant 
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this should prove desirable in the future. Stand 14 may 
serve as a future outlet for merchant-bar sections 
which may be looped, and additional stands may be 
added to the straight-away section for small structurals 
and other products on which looping is not permissible. 


MERCHANT BAR MILLS 


The development of the merchant-bar mill has been 
so thoroughly described by R. E. Beynon in his article 
in the December 1943 issue of THE IRON AND 
STEEL ENGINEER that there remains little more to 
be said. The trend of the development, as in the rod 
mill, is toward more and more flexibility. The need for 
flexibility is probably greater in the merchant mill as it 
rolls a wider diversity of products than the rod mill. On 
the other hand, the increased section area on the mer- 
chant mill means that there is less need for high delivery 
speeds and that the temperature drop due to looping 
or end-for-end rolling is less than on the rod mill. Thus 
the heavier mills, in particular, can obtain their needed 
flexibility by end-for-end rolling. 

Figure 5 shows the layout of the 18-14 in. merchant 
mill at the Indiana Harbor plant of the Youngstown 
Sheet and Tube Company. This was installed as a 
cross-country mill with a continuous roughing section 
having all stands driven by one motor. Some time after 
installation an interesting adaptation was made. The 
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mill was arranged to permit unclutching the first 
stand from its normal drive and clutching it to a 
separate driving motor. Under these conditions, stand 1 
was arranged to operate as a little reversing mill and is 
in effect used to make small billets out of large ones. 
Thus more products can be rolled from one size of billet, 
and the flexibility of the mill is thereby increased. 

In spite of the popularity of the cross-country mill, 
there is a definite trend toward high speed continuous 
merchant mills with individually driven stands. The 
tendency is also to use a number of vertical stands in 
the mill, thus avoiding twist guides at these stands. 

Paradoxically, the merchant mill which most closely 
represents the present trend toward flexibility was in- 
stalled in 1924. This is the 14 in. merchant mill at the 
Aliquippa Works of the Jones and Laughlin Steel Corp. 
Figure 6 shows the layout of this mill. It will be noted 
that the mill consists of nine horizontal and three ver- 
tical stands and that, aside from the first group of three, 
each stand is individually driven from an adjustable 
speed, direct current motor. Furthermore, each of the 
motors on the last two stands is supplied from an indi- 
vidual generator, and the other motors are arranged 
two to a generator. Thus the mill has an unusually high 
degree of flexibility, as the individual motor speed 
ranges are almost unlimited. 

This mill has a maximum delivery speed of approxi- 
mately 3000 fpm. The total capacity of its motors is 
15,750 hp, making it the most highly powered merchant 
mill in the world. 


POWER CONSUMPTION 


Power records on individual products of the mer- 
chant mill are rather inconsistent, due to the great 
diversity of small orders rolled. However, average 
readings are reliable, and the following may be of 
interest. 

Records of a little over a year’s operation on a 10-inch 
merchant and rod mill with straight-away roughing 
and intermediate sections and four looping finishing 
stands have shown an average monthly production of 
about 15,000 tons of rods and bars. The total power 
consumption of main and auxiliary drives averages 
about 125 kwhr per ton for rods and about 60 kwhr 
per ton for bars. The rods produced are mostly No. 5, 
and the bars are primarily rounds, hexes, and squares 
of 1-inch size. 

Over a period of three months, a 12-inch merchant 
mill of the cross-country type, with a semi-continuous 
roughing section and a continuous finishing train, pro- 
duced a little over 122,000 net tons. This covered a very 
diversified line of products, including 135-3144 in. 
diameter rods, 13)5-25% in. angles, 114-3 in. hexagons, 
and 15-3 in. squares. The average power consumption 
was 23.2 kwhr per ton for the main drives and 16.2 kw- 
hr per ton for the auxiliary drives. 

Fourteen months of operation on a 16-14-12 in. mer- 
chant mill with straight-away semi-continuous rougher 
and six cross-country finishing stands show an average 
production of a little over 24,000 tons per month. This 
figure covers rounds 11-41% in. in diameter, squares 
1-4% in., and flats from 1% x 44 in. up to 8 x 244 in. 
Over this period the total power consumption for main 
and auxiliary drives averaged 38:3 kwhr per ton. 
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SELECTION OF ELECTRICAL APPARATUS 


From the point of view of their electrical apparatus, 
the mills just discussed fall into two entirely separate 
groups — namely, the single-drive continuous mill, 
and the continuous or semi-continuous mill with several 
adjustable speed drives. 


Single-drive continuous mills — The uniform loads of 
the single-drive continuous mills make them ideally 
suited to synchronous motor drives. Since synchronous 
motors are cheaper and more efficient than wound 
rotor motors previously used and, in addition, have the 
ability to correct power factor, they have been applied 
on the last four mills of this type installed. Each of these 
mills is driven by a 4500 hp motor. They are all ade- 
quately powered. In fact, at least one of them has been 
changed over from 2-strand to 3-strand rolling without 
any change in the driving motor. 


Two of the recent mills have non-metallic bearings 
which originally were lubricated entirely by water. 
The starting torque requirements on these mills were 
rather high and at times it was necessary to jog the 
motors both forward and reverse at full voltage to 
break the mill away. The motor torques under these 
conditions were about 70 per cent of full load torque. 
Later the practice of greasing the bearings just before 
a shutdown was adopted, and this has eliminated 
starting difficulties. 

The other two mills are provided with roller bear- 
ings, and start without difficulty at a motor torque of 
about 60 per cent of full load torque. 

All mill type synchronous motors are designed for 
full voltage starting, and should be started in this way 
provided the high inrush current is not objectionable. 
If reduced voltage starting must be used, the reactor 
method will usually be found adequate. For those few 
cases where reactor starters will not provide sufficient 
torque without objectionable current peaks, auto- 
transformer starting may be used. 

It is desirable, although not absolutely essential, to 
provide reversing control on the motors of a single- 
drive continuous mill, to assist in removing cobbles 
and lining up roll-necks. 

The motors for the single-drive continuous mills will 
usually be located on the mill floor, and thus should 
have complete enclosing covers to keep them clean. 
The use of these covers will require that the motors be 
forced ventilated. Where cooling water is available, a 
recirculating ventilating system with a surface air 
cooler is most desirable. In most cases, the air cooler 
can be supported underneath the motor frame. Usually 
no separate blower will be needed as the motor will 
have inherent fan action sufficient to circulate its own 
ventilating air. 

Multi-drive mills — When selecting the drives for 
the more flexible forms of mills, it was formerly neces- 
sary to consider whether a-c or d-c adjustable speed 
motors would be used. Fortunately, this question no 
longer arises. The industry has become accustomed 
to the flexibility of the direct current drives and will no 
longer accept the limitations on speed range, speed 
regulation, and fineness of control imposed by the 
a-c drives. 

The first step in the selection of drives is to lay out 
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Figure 7— Motor room of 13 in. four-strand rod mill. 
Finishing stand motor in foreground has pilot gener- 
ator for controlling reel speed. 
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Figure 8 — Duplex board controlling 600 volt d-c motors 
and generators of 13 in. four-strand rod mill. 











the limiting rolling schedules — and there are probably 
dozens of them — to determine the power requirements 
and operating speeds of each motor on each schedule. 
When these results are combined it is often found that 
on some or all drives the desired speed ranges are wider 
than can be obtained on motors of the sizes needed. 
Then it is necessary to redraft the schedules or to in- 
crease the operating speed ranges of the motors. The 
operating speed range may be increased by varying the 
voltage applied to the motor armature, or by going to 
double armature motors. 

As a result of this procedure, which often taxes both 
the ingenuity and the dispositions of the mechanical 
and electrical designers, the desired motor sizes and 
speed ranges are established. In case the motors must 
operate at different voltage levels to meet the speed 
requirements of certain schedules, it should be borne in 
mind that the available motor horsepower will be 
reduced in direct proportion to the reduction in volt- 
age. Inspection of the schedules will determine where 
to locate the bus sectionalizing switches which permit 
operation at different voltage levels. Bus sectionalizing 
is an inexpensive way of increasing the flexibility of a 
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mill, provided it does not increase the number or total 
capacity of the generators. 

The capacity of the d-c generators supplying the mill 
is determined from the requirements of the limiting 
rolling schedules. On a rod mill the generators are 
usually capable of supplying the motors with a diversith 
factor of from 80 per cent to 85 per cent. The merchant 
mills show much more variation in this respect, the 
factors ranging from 50 per cent to 100 per cent on 
mills now installed. 


STARTING OF D-C MOTORS 


Many of the earlier mills have magnetic starting 
equipment for all main roll drive motors. This appar- 
ently came about because in several cases one source 
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Figure 9 — Finishing stand motors for one of two parallel 
finishing trains in a 13 in. four-strand rod mill. Motor 
on left has pilot generator for controlling reel speed. 
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Figure 10 — Circuit breaker panels for 600 volt d-c gener- 
ator and motors on one bus section of 13 in. four- 
strand rod mill. 

















of direct current power was used to supply two adjacent 
mills, and because it was thought desirable to arrange 
the mills to permit shutting down and restarting any 
drive without disturbing the others. The latter feature 
has proven unnecessary for any drives other than those 
of parallel or alternate finishing sections, and in most 
cases it can be demonstrated that for two mills in- 
dividual sources of power with Ward-Leonard starting 
are more economical than a common power supply 
with magnetic starting. Consequently, the modern 
mills are all arranged for Ward-Leonard starting, 
possibly with magnetic control for one or two motors. 
For example, the mill shown in Figure 3 has magnetic 
control on motors H and J, driving the parallel finish- 
ing trains. 


MOTOR CHARACTERISTICS 


Much progress has been made in the last few years in 
the development of adjustable speed d-c motors for 
multi-drive continuous mills. The stable performance 
of modern mills as compared with the “touchy” be- 
havior of some of the older ones demonstrates this con- 
clusively. This improvement in motor characteristics 
is the result of studies of the action of continuous tube 
mills initiated about ten years ago. These have shown 
that the transient speed characteristics of a motor 
have much greater effect on good continuous mill opera- 
tion than do the steady-state characteristics such as 
speed regulation. For example, when the load on a d-c 
motor is changed, the motor speed will change from a 
steady value to an oscillation about the speed corre- 
sponding to the new load condition. This oscillation will 
occur even if the motor has perfect speed regulation — 
that is, has no change in speed from no load to full 
load conditions. While this oscillation is quickly 
damped out, during its existence it momentarily upsets 
the stability of the mill. Consequently, the smaller 
the amplitude and the shorter the duration of the 
oscillation, the better the motor performance will be. 

By definition, the impact speed drop of a motor is 
the drop in speed during the first swing after full load 
is applied, and the speed recovery is the rise in speed 
from the minimum value to the steady-state condition. 
It is obviously desirable to reduce the impact speed 
drop, because this will mean less disturbance to the 
rolling operations. Also, speed recovery should be mini- 
mized since it prolongs the disburbance. Thus, a motor 
with high impact speed drop and excellent speed re- 
covery (or good speed regulation) may be poorer in 
performance than a motor with low impact speed drop 
and poor speed regulation. 

Motors with improved transient stability have been 
applied on several of the more recent mills with eminent- 
ly successful results. While these motors are somewhat 
more expensive than those of standard design, their 
improved performance is well worth the difference 
in price. 

As a result of these developments speed regulators, 
which have been widely used on previous mills, have 
not been applied on any of the more recent installations. 
It is true that most of the newer mills have used series 
exciters to improve motor speed regulation, but these 
have been purchased primarily on the basis that they 
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Figure 11 — Bus joining circuit breaker panels for two 
600 volt d-c bus sections of 13 in. four-strand rod mill. 


are simple and inexpensive, and that any benefit 
obtained from them is worth while. However, it is 
likely that the series exciters can be taken out of service 
on the newer mills without producing any disturbance 
that the operators would be able to detect. 


VOLTAGE REGULATION 


It is essential that the motors of a multi-drive con- 
tinuous mill be supplied from a bus having excellent 
voltage regulation, if good mill performance is to be 
obtained. This is true on modern mills and is still more 
true on mills having motors of older design. On some 
of the older mills, it is likely that most of the evils 
attributed to poor speed regulation would disappear if 
the motors in question were supplied from a bus 
equipped with a good voltage regulator. 

It is the present practice to equip the direct current 
buses supplying continuous mills with voltage regu- 
lators which can hold a value of voltage adjustable 
over the full range required for mill operation. In case 
the bus is sectionalized, it is usual to provide a voltage 
regulating equipment for each bus section and to control 
from it all generators supplying that section. In 
case the sectionalizing switches are closed and the 
bus operates as one section, all generators are put under 
the control of one voltage regulator. 


MOTOR ACCESSORIES 


The adjustable speed, direct current motors are 
normally provided with tachometer equipments to give 
accurate indication of motor speed, motor operated 
field rheostats to cover the full range of speed adjust- 
ment, and vernier rheostats for incremental speed 
adjustment. The vernier rheostats are usually manu- 
ally operated, as the operators like the “feel” of a 
manually operated device. However, for some special 
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Figure 12 — Control desk in pulpit of 13 in. four-strand 
rod mill. 


conditions, motor operated vernier rheostats are 
preferred. 


CONTROL FEATURES 


The control features of these mills have now become 
well standardized. The generator line panels will include 
heavy duty air circuit breakers in both sides of the line. 
The motor line panels will provide circuit breakers or 
contactors for line and dynamic braking service. The 
usual Ward-Leonard interlocking, which prevents con- 
necting any machine to the bus unless bus and machine 
voltages are zero, is provided. This interlocking, of 
course, does not apply on motors equipped with mag- 
netic starters. Over-current protection for each machine 
and loss of field and overspeed protection for each 
motor are included. 

Starting is accomplished by controlling the fields of 
the d-c generators, usually by means of a motor operated 
rheostat operating in the field of a generator exciter. 
By these means the voltage of all generators connected 
to the bus may be raised smoothly from zero to the 
desired operating figure, with the voltage regulator 
automatically taking control at some intermediate 
voltage and then holding a voltage corresponding to 
the rheostat setting. Normal shutdown is accomplished 
by reducing the bus voltage to zero. Emergency stop- 
ping is obtained by disconnecting the motors from the 
bus and applying dynamic braking. 

The generator field control also provides forward and 
reverse jogging features for whatever motors are con- 
nected to the d-c bus, when the rheostat controlling the 
bus voltage is in the zero voltage position. 

The mill drives are operated from a control desk 
located in a pulpit overlooking the mill. This desk will 
have a section for each motor, mounting an ammeter, 
a tachometer, a circuit breaker control switch, a main 
rheostat control switch, and a mechanis, for vernier 
rheostat operation. Usually this mechanism will consist 
of a hand operated lever which serves both to make 
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small adjustments in speed and to indicate when the 
rheostat is approaching the end of its travel. However, 
on some mills some of the roughing stands are so closely 
coupled that only the roller on the floor can observe the 
necessity for speed adjustment. In these cases it is cus- 
tomary to use motor operated vernier rheostats con- 
trolled both from the floor and the pulpit, and equipped 
with selsyn devices to indicate rheostat position to the 
pulpit operator. The operating station on the floor will 
usually include motor ammeters as well as vernier rheo- 
stat control switches, as often the need for speed adjust- 
ment on closely coupled roughing stands can be deter- 
mined only from line ammeter indications. 

The pulpit desk will also include a generator section 
which will provide for each section of the 600 volt bus 
a bus voltmeter, a circuit breaker control switch, a 
control switch for normal starting and stopping, a 
control switch for forward and reverse jogging, and an 
emergency stop push button station. 

Modern control desks require about 16 inches of 
length for each motor. While these are improvements 
on the previous desks, which required at least 24 
inches per motor, there is still room for improvement in 
this respect. A mill with ten drives now requires a desk 
over 13 feet long, which will put the operator through 
a foot-race when making final adjustments on a new 
rolling schedule. 


MERCURY ARC RECTIFIERS FOR 
ROD AND MERCHANT MILLS 


To date, all the d-c motor driven merchant-bar and 
rod mills have obtained their power from motor- 
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Figure 13— Power curves showing variation of rolling 
work with shape of section. - 


Figure 14— Power curves showing variation of rolling 
work with mill speed and the effect of roll neck —— 
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generator sets. However, as was pointed out to the 
Association of Iron and Steel Engineers in Chicago 
several years ago, the mercury arc rectifier is well 
adapted to the requirements of small merchant-bar 
and rod mills. It is both an efficient and a reliable source 
of d-c power and at present is inferior to the motor- 
generator set only in flexibility. 

The rectifier can be economically arranged to provide 
several values of bus voltage by changing taps on its 
transformer, and to hold the voltage constant at the 
desired value by means of a voltage regulator. It is also 
fairly inexpensive to provide grid control which will 
permit the equivalent of Ward-Leonard starting, so 
long as the mill starts empty and accelerates quickly 
to normal voltage. However, if smooth adjustment of 
bus voltage is required over a wide range and without 
shutting down the mill, either load ratio control must 
be provided on the transformer or an induction regu- 
lator must be installed ahead of the transformer. 
Furthermore, the rectifier is not adapted to reversing, 
so that motor armature or field reversing features will 
be required in case it is necessary to provide jogging or 
running in the reverse direction. 


POWER REQUIREMENTS 


There are several methods of calculating the power 
requirements of main-roll drives. One method involves 
the use of formulas which take into acount many factors, 
such as the change in area, the speed of the rolls, the 
arc of contact, the roll pressure, the temperature of the 
metal, etc. This method is somewhat difficult to use, 
but has proved extremely accurate when constants 
obtained by test on similar mills have been incorporated 
in the process. 

A simpler and more widely used system is the strictly 
empirical one of recording the load on an actual mill, 
plotting the results in the form of a power curve, and 
then using this curve as a source of load data for the 
rolling of a similar product. The methods of obtaining, 
recording, and utilizing the data for this system were 
thoroughly described before the Association of Iron 
and Steel Engineers by H. A. Winne in 1932 and need 
no further explanation here. While this system may not 
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Figure 15 — Power curves showing variation of rolling 
work in mills of different types. 


be as accurate as the one previously mentioned when 
data are extrapolated to new mills, it has proved 
adequate for all practical purposes. The motor sizes 
for many successful mills have been determined by 
this method of calculation. 

In any case, both methods depend on actual test 
results, and the more nearly the test conditions agree 
with the rolling schedule to be calculated, the more 
accurate the results will be. 

The modern merchant-bar or rod mill rolls a wide 
variety of products. Thus, in order to calculate the 
power requirements of such mills accurately, it is neces- 
sary to have access to a large amount of test data. A 
consideration of a few typical power curves will demon- 
strate this necessity. 

The power curves in Figure 13 show how the power 
requirements may vary with the section rolled. Here 
identical billets are rolled on similar mills at about the 
same speed, one to a 14 in. x 1% in. x ¥ in. angle and 
the other to a 13¢ in. x .058 in. flat. It takes much more 
power to roll the angle than it does to reduce the flat 
to the same cross section, because of the amount of 
“forming” required by the angle, and the higher roll 
friction on the angle section. 

The curves in Figure 14 are very interesting. During 
the tests which these curves represent, identical billets 
were rolled on schedules which differed only in mill 
speed, some with plain bearings on the mill rolls and 
others with the plain bearings replaced by tapered 
roller bearings. These curves not only illustrate graphi- 
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cally how much bearing friction may be reduced by the 
use of anti-friction bearings, but also give evidence on 
a controversial subject. The idea that rolling work 
varies with the speed of rolling, or “‘rate of deforma- 
tion,” has not yet received full acceptance. These tests, 
while perhaps not sufficiently extensive to establish 
quantitative figures, are rather definite indications that 
the rolling work does increase with the speed. 

The curves in Figure 15 show how the type of mill 
may affect the power requirements. Both of these 
curves cover the rolling of No. 5 rod from 134 in. x 
134 in. billets, but one curve is made from tests on a 
Garrett type mill and the other from tests on a modern 
high speed mill. In spite of the fact that the rate of 
rolling on the high speed mill is about twice that in 
the Garrett mill, the Garrett mill required more power 
because of the additional cooling of the metal. 

It will be apparent from these few examples that 
there are many variables affecting the power require- 
ments of a mill. To determine these requirements 
accurately requires test data taken over a wide range 
of conditions. I am sure that no single organization 
connected with the steel industry has all the test data 
it believes desirable, and I suspect none of them feels 
that the data it possesses covers even the bare essentials. 

If such data are of value to the industry, they can be 
obtained primarily from tests on the later mills and 
secondarily from records of previous tests as incorpo- 
rated in power curves in the possession of the steel 
plants and the equipment manufacturers. The present 
interest in merchant-bar mills to be installed after the 
war is an indication that this information is needed. 
If so, what better method is there of accumulating and 
publishing these data than by having the work under- 
taken by the Rolling Mill Committee of the Association 
of Iron and Steel Engineers? 
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DISCUSSION 


JPRESENTED BY 


A. F. KENYON, Steel Mill Engineer, Westinghouse 
Electric and Manufacturing Company, East 
Pittsburgh, Pennsylvania. 


A. F. Kenyon: Mr. Snyder’s paper touches briefly 
on the adaptability of mercury arc rectifiers as the 
source of direct current power for rod and merchant- 
bar mill main drives, and some further comments may 
be in order. At a West Coast plant, there is now being 
installed an 18-14 in. merchant mill in which the direct 
current power for the fourteen main and edger drive 
motors will be supplied from a 2500 kw, 600 volt, 
rectifier. 

This mill is designed to be extremely flexible to 
enable rolling a wide variety of sections, ranging from 
large rounds, squares, flats, etc. delivered over runout 
tables to pilers or cooling beds; to small rods which are 
delivered to pouring reels and handled in coil form. 
The mill may be operated to deliver to outlets as follows: 


1. Large bar and flat sections may be finished from 
stand No. 9. There is provided a flying shear im- 
mediately following stand No. 9, so that flats may be 
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15-16. 500 300/750 
Total. 7925 


cut to length and piled at the end of the runout 
table. 


2. Smaller sections may be finished from stand No. 12 
or 14, and delivered onto cooling beds from the run- 
out tables. The bar may progress either through all 
stands, or may be transferred from stand No. 8 to 
No. 11 without using stands No. 9 and 10. Heavier 
bar sections are handled from stand to stand by 
transfers, and lighter sections may be looped. 


3. Small rod sections may be looped from stand No. 8 
through stands No. 11 to 16 and delivered to the 
pouring reels, for further handling in coil form. 


As has been stated by Mr. Snyder, and analyzed in 
detail in earlier papers presented before the Association, 
mills of this type offer one of the most attractive 
applications for mercury arc rectifiers, due to their 
reliability, operating economy, ability to carry high 
peak loads, and simplification of foundations and ven- 
tilation equipment; and do not impose unreasonable re- 
strictions on the mill operation. 


In the Kaiser installation, the motors will be started 
by voltage control, utilizing control of the ignition of 
the rectifier to bring the voltage up smoothly from zero 
to the normal operating voltage. Also during normal 
operation the bus voltage is maintained constant by a 
voltage regulator which functions by advancing or 
retarding the ignition. However it is not desirable to 
operate continuously under rolling load conditions, 
with reduced voltage obtained by ignition or grid 
control, due to distortion of the voltage wave with 
resultant poor power factor and greater danger of 
telephone interference, so the rectifier transformer is 
arranged with taps to provide normal operating volt- 
ages of about 420, 480, 540 or 600 volts, to permit 
operating the mill at slow speed on certain schedules. 
It is of course necessary to select the desired transformer 
tap before starting the mill. Emergency reverse opera- 
tion of any motor at slow speed to back out a cobble 
is obtained by reversing the shunt field of the affected 
motor. 

Another rectifier has been operating at a Cleveland 
district. plant for nearly a year, this installation con- 
sisting of a 3000 kw, 600 volt, 12 phase, 25 cycle unit 
operating in conjunction with a 4000 kw, 60 cycle syn- 
chronous motor generator set, for the power supply to 
a group of direct current motors driving a narrow hot 
strip mill. The 25 cycle power available is generated 
from excess blast furnace gas, and is quite constant. 
A voltage regulator is arranged to maintain constant 
bus voltage by means of grid and ignition control of 
the rectifier, and a current regulator is arranged to 
maintain constant current output from the rectifier by 
controlling the excitation of the two 2000 kw generators. 
With this arrangement, the rectifier is made to operate 
continuously at some fixed power output, the value 
dependent upon the amount of 25 cycle power avail- 
able, and adjustable by means of the current adjusting 
rheostat. When the power required by the mill motors 
is greater than the rectifier output, the difference is 
supplied by the motor generator set, and when the mill 
motors are lightly loaded or shut down, the motor 
generator set operates inverted to return power to the 
60 cycle system. 
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Cast Steck Koll 


MANUFACTURE AND APPLICATION 


-... no two mills are exactly alike in design, product, 
reductions and operator .... hence, roll application 
is not an exact science, but can be improved only by 
cooperation of the user and the manufacturer ....a 
knowledge of roll manufacturing methods will enable 


the user to obtain greater service and economy... . 


by F. H. ALLISON, JR. 


UNITED ENGINEERING AND FOUNDRY COMPANY 


PITTSBURGH, PENNSYLVANIA 


A THE purpose of this article is not to teach the art 
of steel roll making. Those who are engaged in the 
manufacture of steel rolls well understand that such 
a purpose could not be achieved in one short paper. 
On the other hand, if the user of rolls becomes better 
acquainted with the methods by which a steel roll is 
made, it is likely that he can make better use of the 
rolls, will not be so apt to misapply them, and, through 
a better understanding of their limitations and advan- 
tages, get better life and service from them. 

The usual method of casting a steel roll is shown in 
Figure 1. This shows the position of the mold in a roll 
flask with the outline of the finished roll super-imposed 
for comparison. The sand mold consists of five distinct 
parts: wabbler, drag neck, body, cope neck, and head. 

The driving wabbler is usually cast at the bottom 
for two reasons. One is that the wabbler in this position 
can becastclosetosizeand thus minimize machining costs. 
But the chief reason is that the denser and least segre- 
gated metal is found in this portion of the roll, and 
hence the strongest metal is provided to resist the 
driving torque. 

In order that the cast roll will be sound and solid, 
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the mold must be designed to conform to the natural 
laws of freezing metal. This means that the mold design 
must allow the bottom portions to solidify first so 
liquid metal is always available from above to feed the 
shrinkage which occurs on freezing. Thus, the drag 
neck can be cast fairly close to the finished diameter. 
On the other hand, the mold diameter of the cope neck 
must usually be enlarged so as to feed liquid metal 
from the head to the body as long as the body remains 
molten. Since the metal of the cope neck is usually 
among the last to freeze and is hence somewhat more 
segregated, and since a considerable amount of the 
dense surface metal of the cope neck is removed in 
turning to finished size, it is usually not as strong as 
the drag neck. Designers should always take advantage 
of this fact and wherever possible use the drag neck 
for driving. 

In the body portions of the roll mold there are em- 
bedded metallic chills which serve two purposes. Their 
primary purpose is to freeze the body surface quickly 
and thus condense the working layers of metal, giving 
the roll better wearing qualities. This same quick 
freezing of the body allows it to solidify faster than the 
cope neck, and hence the diameter of the cope neck 
does not have to be so large in order to provide molten 
metal from the head. This again reduces machining 
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time in finishing the roll and also provides better metal 
in the cope neck. 

The only purpose of the head is to provide a reservoir 
of liquid metal for feeding metal into the roll as the 
natural shrinkage takes place during freezing. After the 
entire roll has solidified, the head contains a deep 
V-shaped shrinkage cavity. 

The tabulation at the right of Figure 1 shows that 
the head accounts for a large amount of the cast metal 
weight, being approximately one-third of the melt. 
The turnings which are taken from the necks and body 
account for about one-sixth of the cast weight, so that 
the yield in cast rolls can be considered as roughly 
50 per cent. From the standpoint of the finished roll 
that goes to the user, one may say that the head weighs 
24 and the turnings 14 of the finished roll weight. 

The gating of a casting, as every foundryman knows, 
is of considerable importance. As shown in Figure 1, 
steel rolls are gated at the bottom, and the illustration 
indicates that the metal is introduced on a tangent. 
This tangential direction imparts a fast circular or 
swirling motion to the molten metal as it fills up the 
mold. This swirl sets up a centrifugal force which 
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Figure 2— This view of a half mold shows the chills in 
place before they are covered with sand. 
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Figure 3— General view of a steel roll molding floor, 
showing several molds almost finished. 
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Figure 1— Sketch showing usual method of casting a 
steel roll. Tabulation shows approximate yield from 
the rough casting. 


causes the heaviest material to go to the outside, and 
conversely the lighter material goes toward the center. 
Thus sand, slag, and dross which are lighter than steel 
are swept toward the center of the roll during the pour, 
and the surface layers are formed of the cleanest metal. 

The molds are made in two halves as shown in 
Figure 2 and after drying are closed together before 
pouring. The illustration shows the chills in place before 
covering them with sand. The center transverse bar, 
which is subsequently detached, is a support for a sweep, 
as are the semicircular bearings at each end. A sweep 
can be seen in position in another half mold in the back- 
ground. When the sweep is rotated in the sand, the cir- 
cular roll cavity is made, thus eliminating any necessity 
for a solid wooden pattern. In the designing of these 
sweeps, careful planning is required to provide for the 
shrinkage and contraction of the metal. 

The roll maker is obliged to keep a considerable in- 
ventory of equipment on hand to make the numerous 
sizes and shapes of rolls required by the industry. This 
includes a large number of different sizes of flasks and 
chills. Chills can seldom be used more than three times 
due to their getting out of shape by the intense heat to 
which they are subjected, and frequently they are 
used only once. 

A general picture of a steel roll molding floor is shown 
in Figure 3, with the molds of several rolls almost 
finished. The finished rolls will be carried to ovens 
where they will be dried thoroughly before being taken 
to the foundry dry-floor, where the two halves will be 
closed for casting. 

Almost all the metal for cast steel rolls in this country 
is melted in open hearth furnaces. Only high quality 
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tion. The pouring of a large roll may require two heats 
as shown in Figure 6. Liquid steel is flowing into the 
mold from both the near and far gates, while the foun- 
dryman peers down into the mold to inspect the swirling 
action. 

After casting, it is necessary to allow the rolls to 
remain in the mold to solidify and cool. In larger rolls 
this may require a period of as much as ten days. When 
the roll is sufficiently cool it is shaken out, and the sand 
and chills are removed on the cleaning floor before the 
roll goes to be rough turned. 

In rough turning, the body is roughed off, the excess 
stock is removed from[the cope neck, and the head is 
cut off. The rolls are heat treated before final machining. 
In the background of Figure 7 two rolls are being rough 
turned on old type roll lathes, while the roll in the fore- 















































Figure 4— When the metal reaches the desired analysis, 
it is tapped from the furnace into a ladle ready for 
pouring. 


Pu 





scrap and pig iron containing low phosphorous and 
sulphur can be used in the acid furnaces, since neither 
of these elements is eliminated in the acid process. 
Roll furnaces are generally of intermediate capacity. 
In the writer’s plant a furnace will produce melts from 
20 to 40 tons, thus making 10 to 20 tons of rolls. If a 
roll weighing more than 20 tons is desired, heats are 
melted in two or more furnaces and poured into the 
mold simultaneously. For a given composition or heat 
it is thus not possible to melt less metal than the equiva- 
lent of 10 tons of rolls. If this amount of orders is not 
on the books, the casting of rolls must be held up until 
sufficient tonnage accumulates. Thus special heats or 


analyses may cause delays in delivery, and it is there- 

: ’ : . : Figure 5 — This pouring operation is very similar to that 
fore advantageous for the roll user to design rolls so Sev stash tndete, the bottom pour ledle talne sieved 
that the more usual grades are required. Geen Gath ts Gh. 

A number of tests are made on the open hearth dur- - 
ing the melt to control quality, such as the carbon test 
taken during the working of the heat. A magnetic 
method of analysis provides for rapid carbon deter- 
mination. By this method, carbon can be determined 
in 3 minutes as compared to 15 or 20 minutes by the . 
usual laboratory combustion method. This speedier i 7 
method allows better contrcl of the quality of the steel 
melt, and is almost indispensable when melting double 
heats for the same roll. A test for the type of slag 
formed during melting is made with the fluidimeter. A 
spoonful of the molten slag taken from the furnace is 
poured quickly into the mold and the length of run is 


Figure 6 — For large rolls, two heats of steel may be re- 
quired, which are poured simultaneously into the 
mould. 












measured as an index of the slag fluidity. Based on this, 
adjustments can then be made to the metal or slag. 
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When the metal in the furnace has reached the desired rm: ~~ 
analysis and condition in the furnace it is tapped out — ~*~ TE 
into a large ladle as shown in Figure 4, while the melter a 4 

and metallurgists look on. The temperature of the ‘ 


stream is taken with an optical pyrometer. This is 
necessary so as to control the correct pouring tempera- 
ture of the rolls. Dy 

Figure 5 shows the pouring of a number of small rolls, 
the bottom pour ladle being transported from flask to 
flask as the molds are filled up. The temperature of the 
pouring stream is carefully checked during this opera- 

























































Figure 7— The two rolls in the background are being 
rough turned while the one in the foreground is re- 
ceiving a finish machining. Heat treatment is usual 

* between the two machining operations. (top) 


Figure 8 — Checking the passes with a templet while 
finishing a small shape roll. (center) 


Figure 9 — Car type gas-fired annealing furnaces provide 
facilities for the heat treatment of rolls. Some heat 
treating cycles run as long as 21 days. (bottom) | 


ground is being finish turned on a new cone type gear 
roll lathe. The finish turning of a small shape roll is 
shown in Figure 8, in which the roll turner is checking 
the accuracy of the passes with a templet. 

In order to develop full strength, steel rolls must be 
heat treated. A battery of car type gas-fired annealing 
furnaces for this purpose is shown in Figure 9. Some- 
times heat treatment cycles as long as twenty-one days 
are required on certain rolls to develop their maximum 
properties. The type of heat treatment required de- 
pends upon the composition of the roll and the use to 
which it will be put. 

After heat treating, the rolls are ready for finish turn- 
ing to exact size and for any other accurate machine 
work that may be necessary on them. This usually 
includes finish machining of the drag wabbler, machin- 
ing of a wabbler on the cope end, and a variety of other 
machine work such as cutting in locker holes, key 
slots, etc 

Grinding is usually the final operation on steel rolls. 
The close tolerances required in modern rolling practice 
demands somewhat greater accuracy than can be readily 
obtained with lathe tools. The roll grinder rapidly 
finishes the roll to tolerances of a thousandth of an inch. 

Before shipping, rolls are carefully checked for sur- 
face quality, dimensions and hardness. Figure 10 shows 
a hardness test being made with a sclerescope on a 
backing-up roll. After inspection, the rolls are packed, 
crated, and ready for shipment to the roll user. This 
completes the manufacturing phase of cast steel rolls. 

Steel rolls are made in an infinite variety of sizes and 
shapes. The smallest one made in the writer’s shop is a 
pipe lap roll 614 in. diameter by 6) in. long weighing 
60 pounds, while the largest roll is a 50 in. diameter x 
204 in. long plate mill backing-up roll, weighing 77 tons. 

As far as the application of rolls is concerned, a cast 
steel roll might be looked upon almost as a special type 
of iron roll. The main job of any roll is to resist the abra- 
sive and deformation forces of the bar which is being 
rolled. For this purpose, the high carbon content of the 
iron roll is excellent, but it has the one serious dis- 
advantage of being low in strength. The strength of a 
roll is materially increased as the carbon content is re- 
duced, but the resistance to wear becomes less. Thus, 
in general, the best roll composition for any particular 
mill will be that of the highest carbon content which 
can be consistently used without breakage. 

The effect of increasing the carbon on the mechanical 
properties of a typical alloy roll steel is shown in 
Figure 11. By increasing the carbon content from 
.50 per cent to 2.25 per cent, the transverse strength is 
reduced almost 50 per cent. The shock resistance, as 
shown by the impact tests, over the same carbon range 
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Figure 10 — Roll hardness is checked with a scleroscope 
as part of final inspection before shipping. (above) 


Figure 11——- Curves showing effect of carbon content on 
transverse and impact strength and hardness of an 
annealed steel roll containing 1 per cent Cr and 5 per 
cent Mo. (above right) 


Figure 12 — These rolls for a three-high blooming mill 
require a strong material (not too high in carbon) 
because of the deep passes cut into them. (below) 
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is reduced markedly at 2.25 per cent carbon to about 
1/20 of the value of .50 per cent carbon. 

It is interesting to note that the hardness in this 
series of tests was not affected by increasing the carbon 
content from .50 to 1.25 per cent. Above 1.25 per cent 
carbon, however, the excess carbide in the microstruc- 
ture becomes effective in iftcreasing the Shore value. 
This does not mean that the wear resistance of a .50 
per cent carbon roll is equivalent to that of 1.25 per 
cent carbon. By suitable heat treatment it is possible 
to raise the hardness of the .50 per cent carbon roll up 
up to 44 Shore, but at this hardness it will quickly wash 
and wear on hot rolling, while the 2.25 per cent carbon 
roll at 40 Shore will outlast it many times. 

Although carbon is perhaps the most effective ele- 
ment in steel rolls, alloying elements such as chromium, 
molybdenum, and nickel contribute to wear resistance 
and strength. To obtain the best results, the proper 
balancing of these elements is required and they are 
usually added in amounts of .50 to 1.50 per cent. 

In particular applications, as a general rule, the 
carbon ranges might be given as follows: 

a. Roughing rolls: low and medium carbon, .50-1.20 

per cent C. 

b. Intermediate rolls: medium and high carbon, 1.00- 

2.25 per cent C. 

c. Finishing rolls: high carbon, 1.80-2.60 per cent C. 

As an example, the three-high blooming mill rolls in 
Figure 12, even though they are not reversing, require 
considerable strength due to the deep passes. Carbon 
contents above .85 per cent would hardly be recom- 
mended for this type of roll. Two-high reversing bloom- 
ing mill rolls usually have shallower sections and the 
carbon in an alloy roll for this application can usually 
be increased up to 1.20 per cent without loss of the 
necessary strength. Slabbing mill rolls perform much 
the same work as reversing blooming mill rolls, and the 
carbon content will vary from .50 to 1.20 per cent 
carbon depending upon the character of the mill and 
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Figure 13 — Structural roughing rolls having deep grooves 
also require a rather high strength analysis. 


drafts employed. Structural roughing rolls having deep 
sections as shown in Figure 13 require fairly high 
strength. The carbon content may range from .75 to 1.25 
per cent in such rolls. Plate mill roughers, jobbing mill 
roughers, and muck mill rolls will be included in the 
lower carbon range from .50-1.00 per cent C. 

The intermediate carbon range of 1.00-1.50 per cent 
C will include such rolls as roughers for billets and con- 
tinuous billet mills, bar and continuous bar ‘mills, and 
piercing mill rolls. Three-high sheet mill roughers are 
usually made in the range of 1.25-1.50 per cent carbon 
of special alloy content and treatment. 

The higher ranges of carbon from 1.50-2.00 per cent 
C include merchant mill rolls, bar mill rolls, and struc- 
tural intermediate rolls. 

The highest range of carbon from 1.80-2.60 per cent C 
is used for finishing rolls, and is usually for special 
cases, for example, where an iron roll is too weak for the 
deep sections required, or where mill housing windows 


TABLE | 
Cast Steel Roll Applications 


Plain carbon — Where strength is not required. Low cost. Low 
carbons .50-.65 per cent for shock and ductility, high carbons 
up to .90 per cent for wear. 


Alloy Steel 

.50- .70% C — Blooming mill; roughing mills; for maximum duc- 
tility and shock resistance. 

.70- .90% C — Blooming mill; jobbing mill roughers; sheet mill 
roughers; plate mill roughers and muck mills; back- 
up rolls, 

-90-1.10% C — Blooming mill; continuous bar mill roughers; back- 
ing-up rolls. 

1.10-1.30% C — Blooming mills where breakage is not great; piercing 
mills; bar mill; billet mill; rail mill; structural mill 
roughers. 

1.30-1.50% C — Rail mill intermediates; structural mill, continuous 
= mill; continuous billet mill; 3-high sheet mill 
Tous, 

.50-1.80% C — Continuous bar and billet mill intermediate. 

.80-2.10% C — Rail and structural mill intermediates; all kinds of 
mills for finishing where housing design is too 
limited for iron rolls. 

2.10-2.60% C — Finishing mill roll to meet unusual conditions. 
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are too small to accommodate an iron roll of suffi- 
ciently large diameter. 

Backing-up rolls must be regarded as a special type 
of roll. A backing-up roll does no reducing work in the 
same sense as those rolls which come in direct contact 
with the bar. It must resist pressure and spalling under 
rolling loads, and in a large measure its work is com- 
parable to a roller in a roller bearing. The carbon 
content of backing-up rolls varies from .70 to 1.00 per 
cent and the alloy content and heat treatment is 
adjusted to the severity of the mill. 

A general summary of roll applications is given in 
Table I. 

In the foregoing discussion concerning roll applica- 
tions it should be noted that only wide limits of chemical 
composition have been mentioned. This is due to the 
fact that no two mills are found to be exactly alike in 
product, reductions, design, or operator. For this 
reason, a particular grade of roll which will give maxi- 
mum service in one mill, may not give the best results 
in another mill which appears to be the same type. 
Thus it is strongly urged that the mill operators keep 
complete records of the service life of the rolls and 
cooperate as fully as possible with the roll manu- 
facturers in determining which grade and composition 
will give the maximum results. The roll makers have 
the background and experience which will usually suggest 
the type of roll best suited for a particular application, 
and their services are always available to help operators 
get the best rolled product at the lowest roll cost. 








ROWAN CONTROL 


THE ROWAN CONTROLLER CO., BALTIMORE, MD. 



































Kolling “ley Steels 


AT ATLAS STEELS, 





LIMITED 


.... cognizant of the fact that they cannot completely 
cover the field, the authors present an outline of some of 
the factors in the selection of a rolling unit to produce high 
alloy and special steels efficiently .... their viewpoint 
differs from that of the large producer of a limited 


number of grades... . 


A WHEN selecting a cogging unit for a plant, present 
melting plus future or possible melting capacity must be 
established. It is then possible to consider other factors 
having a bearing on the size or type of rolling mill 
equipment to be purchased. 

It is considered good sense to select a unit of sufficient 
capacity to care for normal expected expansion of 
business. Furthermore, this is the time when con- 
sideration and thought should be given to layout so 
that proper space allowance is made for the installation 
of such items as additional heating units, cranes, cool- 
ing equipment, conditioning and stock. 

Rolling equipment should be made heavy enough to 
stand the abuse of periodic seven-day-per-week opera- 
tion without undue maintenance or expensive repair 
shutdown time. This extra weight in design should be 
sufficient to take care of a reasonable percentage of 
unusual or unexpected changes in practice which the 
steel maker inevitably meets in this ever developing 
business. 

Manufacturers of mill equipment have learned 
through experience that it is good policy to design a 
mill proportionately heavy. The manufacturer will, 
however, co-operate with a purchaser with limited 
capital and will lower initial cost by reducing shaft 
sizes, table girders and other items which help to reduce 
finished weight. 

We believe the mill personnel can be helpful to the 
mill builder in smoothing out certain operating condi- 
tions pertinent and peculiar to products rolled in a 
particular plant. ; 


TWO-HIGH OR THREE-HIGH 


Ina small plant where greater production makes 


Presented before A. 1. S. E. Annual Rolling Mill Conference, Pittsburgh, Pa., May 8, 1944 
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mandatory the purchase of greater cogging capacity, 
the initial investment is the strongest factor in arriving 
at a decision between a 2-high blooming mill with re- 
versing d-c drive, or a 3-high with constant speed a-c 
drive. The d-c drive costs considerably more to install. 
However, a 3-high constant speed mill requires larger 
rolls to handle the same size ingot than can be handled 
by the 2-high reversing mill. The 3-high mill has the 
further disadvantage of being less flexible. It is costly 
to maintain due to heavy lifting tables, and requires 
more roll changes to cover the range of billet and 
slab sizes. 

In the selection of the unit, careful thought must be 
given to size requirements of blooms, billets or slabs 
for the finishing mills and forge departments, as well as 
the maximum size bloom that can be made from the 
largest ingot expected to be rolled. Close adherence to 
these requirements makes for greater efficiency and 
lower costs on these units. 

Large rounds, squares and flats, in size ranges suffi- 
cient to cover the field, should be considered if oppor- 
tunities are to be met in the field of potential business. 

Forging billet requirements to outside customers is 
another important item to consider, since the cus- 
tomer’s demands may cover a wide range of billet sizes. 

To a plant with insufficient melting capacity to 
warrant a blooming mill and a large finishing mill, it 
seems advisable to combine and cover the range of 
business with one unit capable of taking care of the 
melting over the entire potential market of forging and 
finished bars. 


26 IN. AND 22 IN. MILLS AT ATLAS 
The Atlas management took stock of their needs, 
both existant and potential. After estimating the maxi- 


mum tonnage expected, they found that: 
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by C. P. HAMMOND 


SUPERINTENDENT OF MILLS 





A. M. CAMERON 


ROLL DESIGNER 


ATLAS STEELS, LTD. 


WELLAND, ONTARIO, CANADA 


1. Their business would consist of all grades of alloys 
plus tool and stainless steels. 

2. Billets would be required for the finishing mills 
which would range in size, from 134 in. square to 
6 in. square. 

3. Blooms would be required for the forge shop up to 
8 in. square. 

4. Large rounds, up to 8 in. in diameter, and large 
flats would be required to complete the range of sizes. 
From this information, the 26 in. 2-high blooming 

mill with a 3-high single stand 22 in. mill was decided 

upon. 


SOAKING PITS 


Due to the number of grades of steel requiring a long 
soaking period, it was decided to provide for 12 pits, 
each pit to hold one melting furnace heat of 30 tons. 
This would permit a heating cycle that would take care 
of almost any condition, including preheating of certain 
grades and repairs to pits. Nine pits were installed and 
used during the beginning of operations. When the 
melting capacity was increased, the balance of the plan 
was completed. 

All steel for the 26 in. and 22 in. mills, and a portion 
of the steel for a 1000 ton press, is heated in twelve 
soaking pits. The pits are fired with hard coal producer 
gas. A single burner of 75,000 cu ft per hr capacity is 
placed high at one end of the pit. Return flue gases 
pass out of the pit from flues below the burner. Cold air 
is used for combustion. Pits measure 15 ft x 5 ft 6 in. 
x 9 ft. 

Producer gas pressure is steadily maintained by 
means of an automatic controller at the pits. This 
device eliminates lag in gas supply and affords a steady 
5 in. water column gas pressure to the pits. Auto- 
matic temperature control is provided on each pit by a 
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potentiometer controller. Automatic combustion con- 
trol is also provided for each pit. Adjustment of com- 
bustion is available to the soaking pit heater through a 
ratio dial on the panel board. Furnace pressure is main- 
tained by an automatic regulator which controls the 
single pit damper. 

No attempt is made to preheat air to the pits but 
waste gases from all pits pass into a single large flue 
and thence into a 400 hp waste heat boiler. Steam at 
150 psi gauge pressure is injected into the mill steam 
system. The boiler is fully automatic and has auxiliary 
producer gas firing which is used if necessary. During 
normal pit operation, 5000 to 8000 lb of steam per 
hour is produced on this boiler. Since the main flue from 
pits to boiler is constructed of lightweight refractory, 
there is no perceptible drop in flue gas temperature on its 
way to the boiler fire box and little heat stored in the 
flue brick work. 

Two stiff leg pit cranes, of two tons capacity, service 
the mill, pits and 1000 ton press. Ingots are delivered to 
the mill with an ingot chariot, making it possible for the 
crane to come straight out from each of the pits and 
place the ingot into the chariot which delivers it to the 
mill entry table. The ingot then passes through a gate 
to the mill table. The gate also acts as a deflector. As 
blooms get longer, the gate deflects the bars along the 
runback table. An ingot can always be delivered to the 
mill entry table without interfering with the ingot 
being worked in the mill. 


THE 26 IN. MILL 


The 26 in. mili is driven by a 1750 hp reversing 
motor, 60 to 150 rpm, connected to the pinion stand 
through a special gear type coupling. The motor is 
powered by two 750 kw 500 volt d-c generators, driven 
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by a 3200 kva synchronous motor, 500 rpm, 4150 volt, 3 
phase, 25 cycle synchronous motor. To this motor is 
also connected a 500 kw, 250 volt d-c generator for 
cranes and auxiliaries. 

Control is the conventional Ward-Leonard system 
and the operating mechanism is located in a pulpit 
immediately ahead of the 26 in. mill. Motor, generators 
and control switchboards are located in the motor room 
adjoining the mill. Load on the motor is controlled from 
a current regulator. When the motor is operating below 
base speed and a heavy load is encountered, its rate of 
acceleration is restricted. If the motor is operating at 
base speed, the speed is restricted on heavy load, and 
if the motor is operating above base speed, the field is 
strengthened and from this point the regulator tends 
to hold constant armature current. Thus, up to base 
speed the regulator will limit the current to a definite 
value and above base speed this value is reduced in 
proportion to actual motor speed. 

The general mill assembly consists of a 2-high re- 


Figure 2— Sketch showing elevation of soaking pit and 
arrangement of controls. 
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Figure 1 — Plan showing arrangement of} 26 in. 


versing mill stand, motorized screwdown, universal 
spindles, pinion stand, main motor, roll changing rig, 
electric manipulator, front and rear mill tables, ingot 
entry table, billet run-back table on the entry side, 
and a runout table to the shears. 

The mill housing windows are 33 in. wide by 8% ft 
high. The two rolls are 27 in. in diameter and have an 
overall body length of 66 in. The roll necks, 161% in. in 
diameter by 18% in. long, are supported in three 
piece composition bearings with composition thrust 
collars, water and oil lubricated. The top roll is counter- 
balanced by weights located under the mill stand. 
An 18 in. bullhead is used and the maximum roll open- 
ing is 17) in. Screws are 101% in. in diameter with 1% 
in. pitch. They are driven by two 50 hp mill type 
motors connected in parallel through herringbone and 
worm gearing set on top of the mill housing. The screw 
lift speed is 15 fpm. 

The pinion stand has 26 in. pitch diameter by 36 in. 
face herringbone pinions, with babbitted bearings, all 
enclosed in an oil-tight case. Mill spindles are of the 
universal type, 12 in. in diameter and 11 ft 6 in. from 
centre to centre of couplings. 

Feed rolls are an integral part of the mill housing 
and are individually driven by 9 hp motors. The rolls 
are 13 in. in diameter. The roll changing rig consists of a 
track assembled outside of the mill housings on which 
the two rolls and their chocks are pulled in and out by 
a cable arrangement attached to the overhead mill 
crane. 


Manipulator side guards are 16 in. high and 19 ft 
6 in. long, and the maximum opening is 57 in. The 
guards are driven by 50 hp motors connected in series 
through gear reduction drives and rack and pinions. 
The fingers are mounted in the left side guard on the 
entry side only. They are driven by two 25 hp motors 
connected in series through gear reduction drive and 
worm reducer. The speed equals 40 lifts per minute. 
Sideguard speed is 145 fpm. 


Front and rear mill tables are 25 ft 8 in. long. They 
are driven by two 50 hp mill type motors connected in 
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series through gear reduction drive and bevel gears. 
The maximum table speed is 400 fpm. Rolls are 13 in. 
in diameter by 5 ft 7% in. long spaced 22 in., centre 
to centre. 

All table rolls are mounted in roller bearings. Pre- 
ceding the mill table on the entry side is the ingot entry 
table driven by a 15 hp motor. This table is of similar 
construction to the mill tables with 13 in. diameter rolls 
of 47 in. body length. The table is 7 ft 4 in. long and 
has a speed of 370 fpm. Also preceding the mill table 
on the entry side is the billet runback table of 18 ft. 
4 in. length. Rolls are 13 in. in diameter by 24 in. body 


Figure 3 — View of 26 in. mill showing operators in pu!pit 
on two different levels. 
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length, spaced 44 in., centre to centre. A 25 hp motor 
drives the table at a maximum speed of 400 fpm. 

On the delivery side of the mill, following the mill 
table, is 76 ft runout table to the 10 in. x 10 in. elec- 
trically operated mechanical shears. The table is 
divided into two parts, each operated by a 35 hp mill 
type motor which gives a table speed of 400 fpm. The 
rolls are 13 in. in diameter by 30 in. body length with 
4 ft spacing at the start and 2 ft 6 in. spacing as it ap- 
proaches the shears and finally 18 in. spacing near the 
shears. The product from the mill can be delivered 
through the shears and kicked off into holding cradles 
or run back from the shears and transferred by a 65 ft 
transfer table to the feed line of the 22 in. mill, ap- 
proximately 25 ft away. 


A centralized greasing system is used on the mill 
stand, the manipulators and the table bearings. A cen- 
tralized oiling system services the pinion stand, manipu- 
lator drives and other parts of the system. A separate 
circulating oiling system located on and under the top 
platform of the mill housing lubricating the screwdown 
mechanism. 


The 26 in. mill pulpit is placed 25 feet from the mill 
on the entry side. Connected to this is a catwalk leading 
to the mill housing platform, permitting quick access 
for making any adjustments on top of the mill proper. 
The two operators, at different elevations, are seated 
one directly in back of the other on the centre line of 
the mill. Each has clear vision for alignment of bloom 
to the roll pass when entering the mill. The controls are 
modern and sensitive, which facilitates speed in oper- 
ating. 


After the ingot is worked to a billet suitable for the 
section required on the 22 in. mill, it is run down to the 
shear in the 26 in. mill line, the hot top is cut off and 
the billet transferred across to the 3-high 22 in. mill 
line. At the present time, a hot scarfing machine is 
being installed ahead of the shears. The billet will then 
be skinned on the way to the shears before cutting 
off the hot top. 
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Figure 4— Another view of the 26 in. mill from the dis- 
charge side, showing an ingot which has just received 
the first light pass. 


THE 22 IN. MILL 


The 22 in. 3-high mill is operated by a 1250 hp re- 
versing d-c mill motor, 50 to 100 rpm. The motor is 
powered by a 1000 kw, 600 volt, 750 rpm, d-c generator 
which is driven by 1450 hp, 4150 volt, 3 phase, 25 cycle 
synchronous motor. 

This is also the conventional Ward-Leonard control 
and the motor and control switchboard are situated in 
the same motor room as the 26 in. mill drive. 

The 22 in. mill is a conventional 3-high stand. The 
rolls are 66 in. long, neck 14 in. x 14 in., and the mill is 
equipped with tilting tables on each side of the mill. 
There is 130 feet of runback table on the entry side, 
and 150 feet of delivery table. Spare housings are kept 
built up to eliminate lost time for roll changing. The 
housing change requires 10 minutes. This lends to flexi- 
bility in rolling different sections, with a minimum of 
lost time for roll change. The steel can always be sched- 
uled through the 26 in. mill line while a change of 
housing is being made on the 22 in. mill. The variable d-c 
drive is of great advantage, permitting low speeds on 
large sections and higher speeds on the small sections, 
which facilitates the division of the work between the 
two mills. It also assists when starting sections such as 
large rounds, preventing cold ends and the marking of 
rolls and in many instances eliminating loss of the bar 
at that point. Rounds, squares, flats and billets are 
finished on this mill. All blooms for finished bars and 
forging billets are heated in the soaking pits, reduced 
in the 26 in. mill to the section required to enter the 
first pass in the 22 in. mill. 

In the 22 in. mill line is a 72 in. hot saw, 40 ft of cool- 
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ing bed and a 7 in. shear equipped with kickoff table 
and cradles. Next in line is the slow-cooling equipment 
which consists of cradles in which are placed the hot 
blooms, billets or finished bars. An insulated cover is 
placed over the steel in the cradles. Temperatures are 
checked by thermocouples so that covers can be re- 
moved at the proper time. 


BLOOMING PRACTICE 


On all grades of high alloy steel, the ingot should be 
worked during the first passes with light drafts of about 
7 per cent reduction until the ingot is squared to butt 
size. The number of passes will vary with ingot designs 
carrying a different taper. When the ingot is squared to 
butt size, the draft can be increased to as much as 
20 per cent, depending on the grade of steel. However, 
it is sound practice to work the first ingot of each heat 
cautiously, even though there is no grade change, espe- 
cially on a grade that is susceptible to tearing. In iso- 
lated cases, tearing can be eliminated or kept to a mini- 
mum by blooming to butt size and recharging into the 
pits. This method can be used to increase the yield when 
difficulty is encountered on any particular heat, with 
slight loss in production. The practice is called “‘sad- 
dening.”” This is good practice for any new or special 
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Figure 5 — Roll passes in the 26 in. 2-high mill for rolling 
flats. 


Figure 6 — Pass design in the 22 in. 3-high mill for rolling 
square edge flats. 
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Figure 7 — Roll passes in the 26 in. 2-high mill for rolling 4 in. x 4 in. billets from 19 in. ingots. 


grade when there is any doubt of the grade not rolling 
well. 

Pass design for blooming is sometimes not given very 
much thought due to the fact that the bullhead will 
assist in getting what is required. Each mill usually 
finds its own necessary pass design to suit certain ingot 
and mill conditions. Depth of passes, radius and degree 
of ingot taper are all important factors, especially when 
a number of different grades have to be handled on the 
same rolls. Edging passes should be of reasonable depth 
to give more support across the corners and insure a 
square bloom. They also permit a more speedy opera- 
tion, as the operator can work with less fear of the 
bloom climbing the collars. Grooves should not be 
crowded, even though no noticeable effect is evident 
on the bloom. If crowded, they will wear wide and 
more will have to be taken off the diameter of the roll 
to restore them to the original width when dressing. If 
wear is excessive, they can not be restored. Not more than 
two passes should be worked in an edging groove with- 
out slabbing on the bullhead. On these two passes, the 
work should be distributed so that the second pass 
through does not crowd the edging groove. Surface 
defects can be caused by too much edging reduction. 
To eliminate this, it is necessary to make alternate 
passes on the bullhead. The practice of running the 
rolls in the mill too long is also detrimental to surface 
conditions, especially on alloy grades. 


EFFECTS OF HEATING AND ROLLING ON SURFACE 


A number of experiments have been made in the 
processing of ingots with the view of arriving at the 
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correct heating practice which would meet metallurgical 
requirements for the rolling and surfaces of billets and 
finished bars. The factors considered include time for 
bringing up to temperature, maximum temperature, 
soaking time and furnace atmosphere. The practice 
employed will vary with the grade being heated. 

It has been considered desirable to bring the ingot 
to the mill with a fairly heavy scale which will come off 
~asily. However, there is yet something to be learned 
on the nickel grades, which are not free scaling but 
whose scale tends to cling to the ingot while rolling. 
This scale is rolled into the ingot during reduction and 
forms pockets in the bloom which elongate and close 
up, causing surface defects. 

Let us consider, for a moment, practice at the finish- 
ing mills which produces a desirable surface. Here the 
pitted surface condition is eliminated on the finished 
bar by heating the billets to rolling temperature with a 
minimum of scale. By removing this scale completely 
during the early passes, the finished section is free of 
the light mechanical seams caused by rolling in scale. 
It would, therefore, seem logical to assume that what- 
ever seams may be attributed to rolled-in scale at the 
blooming mill would be minimized by forming only 
light scale on the ingot, particularly on the nickel 
grades. It is improbable that badly pitted ingot sur- 
faces can be completely or satisfactorily cleaned by 
excessive scaling of the ingot. 

Several methods of descaling are used on the finish- 
ing mill. Flat and edge on the first two passes after the 
billet is ejected from the furnace is common practice. 
Scale boxes were one of the first methods tried, usually 
used on hand rounds, placing the open end box filled 
with scale so that the bar ran through the scale on each 


71 




















: } | \ | » 4 ~\ 
ve SES 2 eA ae tals 8 
| ‘\ f 








/ \ 
v\, ar J ra 
| d +. { 
" 4 


¥ : f t ) - a 
’ ‘S i | fe. . | T } : aaa 
— ss 4 | ‘ 4 + ss — 
7 4 


Figure 8 — Pass design in the 22 in. 3-high mill for rolling 
guide rounds. 


pass. Wire brushes on all edging passes are beneficial. 
High pressure water produces more satisfactory results. 
However, the pressure should be not less than 800 psi. 
If possible, the scale formed in the furnace should be 
removed before any passes are made in the mill. This 
will eliminate the pockets of scale formed in the marks 
left by conditioning. A better finished bar surface will 
be obtained. 

Excessively worn rolls will cause an undesirable 
finished surface. A worn flat pass used ahead of an edg- 
ing pass will cause wrinkles. A worn reduction oval 
leading into a square will also cause wrinkles on the 
open corners which will be more pronounced if the 
square is slightly underfilled. When the open corners 
come in contact with the next pass, light seams are 
formed. It is not difficult to determine the origin of 
these defects as they are shallow and are usually from 
lg in. to % in. in length. The rest of the bar surface 
will appear rough and if etched will have the appearance 
of being sandblasted with coarse sand. On stainless 
steel the effects of a rough pass will appear on the 


Figure 9— Examples of seams believed to be caused by 
rolled-in scale (114 in. squares, .80 per cent C, pickled). 














finished bar as small minute slivers which can readily 
be detected by rubbing a cloth along the bar. 

The mills in the future will be expected to meet high 
standards on finished, hot rolled bars. This will necessi- 
tate improvements on the mill, on the mill accessory 
equipment and on mill techniques. Items of equipment 
in use today, which are giving better results than ever 
obtained before, will become obsolete. Improvements 
will come as they have before. The mill and machinery 
manufacturers will keep pace. Given the best equip- 
ment, rolling mill personnel will still have to be re- 
sourceful to obtain the product demanded of them. 
They must look to the future and day by day develop 
better methods to get better results. Even the mill de- 
signers and plant engineers will be called upon to make 
changes and improvements in equipment which to 
them has seemed perfect. 





DISCUSSION 


PRESENTED BY 


R. H. WRIGHT, Steel Mill Engineer, Westing- 
house Electric and Manufacturing Company, 
East Pittsburgh, Pennsylvania. 

H. G. R. BENNETT, Engineer Hot Rolling Mills, 
Carnegie-I!linois Steel Corporation, Pittsburgh, 
Pennsylvania. 

ROSS E. BEYNON, Superintendent Roll Shop, 
Carnegie-Illinois Steel Corporation, Chicago, 
Illinois. 

LOUIS MOSES, Superintendent Rail Mill and 
Roll Department, Bethlehem Steel Company, 
Sparrows Point, Maryland. 

Cc. P. HAMMOND, Superintendent of Mills, Atlas 
Steels Limited, Welland, Ontario, Canada. 


R. H. Wright: The authors of this paper have given 
an excellent analysis of the problem of selecting equip- 
ment for rolling moderate quantities of special steels. 
Previous to the installation of the 26 in. blooming mill, 
cogging work at the Atlas plant had been done in a small 
3-high mill. Because of the lower overall first cost, the 
use of a 3-high mill may sometimes appear attractive 
for a new installation. However, the operating advan- 
tages of a 2-high mill usually will easily outweigh any 
difference in first cost, even for small sizes. Anyone 
who sees the Atlas mill for the first time immediately 
gets the impression that a 2-high bloomer does not 
necessarily need to be large and expensive. Further 
inspection shows that it is not necessary to sacrifice 
any desired operating features in designing a small 
mill. The complete installation is a fine example of 
balanced and economical design. 

The 1250 hp reversing-type drive for the 22 in. 3-high 
mill replaces a constant speed geared drive with fly- 
wheels. The change was made in order to have more 
power available and to secure the advantages of adjust- 
able speed operation as outlined by the authors. 
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Direct current power for both mills comes from syn- 
chronous motor-generators. Where the power system 
will permit the use of synchronous motor generators 
is very satisfactory for small capacity drives and gives 
the minimum equipment cost. 

H. G. R. Bennett: If the 2-high mill produces the 
bloom that is desirable, why didn’t they go a little 
further and make the secondary mill of the same type? 

Ross E. Beynon (Carnegie-Illinois Steel Corp.): 
What are the ingot size and weights that are rolled on 
the 26 in. mill? Also, what are the ranges of products 
finished on the 26 in. mill, and also on the 22 in. mill? 

Louis Moses: This paper is another contribution to 
the literature being assembled on rolling mills. It out- 
lines the various considerations to be given to the 
building of a new plant and clearly describes the equip- 
ment selected to meet the objectives in mind. 

I think that particular note is to be made of the 
author’s recommendations on rolling and heating prac- 
tice, roll maintenance and scale removal as aimed 
toward the production of quality steels. 

What is the difference in the power for a given re- 
duction of alloy steel at rolling temperatures as com- 
pared to that for the ordinary carbon grades? 

R. H. Wright: It is rather risky to make any 
general statements regarding the relative power require- 
ments for rolling alloy ingots and low carbon ingots. 
This is, of course, because there are many alloys, re- 
quiring a considerable range of rolling temperatures. 

If all alloys could be heated to 2200 F, the power 
required in the blooming mill would not be much 
greater than for low carbon steel. In general, alloy steels 
will require about 25 per cent more power because they 
must be rolled at lower temperatures. The soaking 
temperature of low carbon ingots can vary 100 degrees 
or more without much effect on the rolling power. On 
the other hand 100 degrees lower soaking temperature 
has a marked effect on the power required for rolling 
high carbon and alloy steels. 

C. P. Hammond: The first question, in regard to 
why the 22 in. mill was made 3-high, may be answered 
by stating that it was mainly on account of the initial 
cost. However, with the amount of ingot capacity or 
melting capacity and the amount of total rolling ca- 
pacity, we planned at that time, that we would have 
sufficient rolling capacity to take care of our total 
melting capacity. Since the 22 in. mill drive has been 
changed to the reversing 1250 d-c motor we have used 
this unit as a reversing mill on certain billet sizes, 
which gave a better delivery than we were getting on 
3-high operation. 

However, with the 3-high, for instance when rolling 
rounds, using the top and the middle rolls as the oval 
and the bottom and middle as the finishing, we do have 
some adjustment with the oval. With a screw-down 
top and bottom you get the same thing but, as you are 
always moving them up and down, I don’t believe it is 
quite as accurate as the way we have it. 

Our regular ingot is a 19 in. round corrugated ingot 
weighing 4600 pounds. We use 16 in. ingots on most of 
our stainless grades and on our high carbon grades. 
We use a 22 in. ingot for large sections, such as square 
blooms that are to be shipped out in the bloom form 
74%-8 in. square. All of the ingots above are round 


corrugated. 
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As to range of sizes from the 22 in. mill, we make 
rounds from $ in. to 8 in. and billets from 134 in. to 
5 in. square. The larger billet sizes come from the 
bloomer. We do not have a large range of slab sizes, 
since we do not have a sheet mill or plate mill, but we 
do make a certain amount of slabs. We can make up 
to 18 in. wide and down to 1% in. thick. 

In regards to flats, we have a layout to cover 4 in. x 
114 in. to 10 in. x 1 to 2 in. thick. We are making such : 


sizes as 34% in. by 2% in. and 45¢ in. by 1% in. These 
sizes require a special set up. 

We also have a line-up for sharp corner squares to 
meet requirements of customers. 
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EMERGENCY LOADING OF 


Electrical Equipment 


...+full loading will get the most out of equipment 
with a minimum use of material .... temperature 
limits of insulation alone are not necessarily the 
measurement of loading .... mechanical parts, slip 
rings, brush capacity, cable connections, etc., may be 


limiting factors .... 


A THE American Institute of Electrical Engineers 
and the American Standards Association have set up 
standards for temperature ratings of different types 
of rotating electrical equipment. These standards are 
for the protection of these various types of machines 
and it is generally presumed that these standards 
define safe limits for operation. Actually, the standards 
only define a measure of a machine under fixed and 
definite conditions. This means that a rating becomes 
arbitrary in the sense that it must necessarily be 
established by fixed standards and cannot therefore 
indicate the safe operating limits under all conditions 
that occur in actual service. 

The usual temperature ratings agreed upon by user 
and manufacturer are in general lower than the stand- 
ards provide. The purpose of this discussion is to show 
how a comparison of the usual temperature ratings 
with those provided by the standards may point out 
possibilities of securing greater emergency output 
while keeping within the temperature limits set by 
the standards. The effect that this increased output 
might have on the life of the equipment will also 
be shown. 

While the basis of this discussion depends on in- 
creasing temperatures, other important items enter 
the problem besides temperature. Temperature is not 
the one limiting condition when considering over- 
loading. It will be shown later that other limitations 
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may exist, electrical or mechanical, which may be even 
more important. 

Because of the war, industry has been and is even 
now faced with serious shortages of so-called critical 
materials such as copper, steel, tin, magnesium, mica, 
etc., all of which are used extensively in the fabrication 
of electrical equipment. Therefore, by due and serious 
consideration given to the matter of overloading 
equipment already installed, tremendous savings in 
these critical materials might be effected. 

For some years, the manufacturers of electrical 
equipment have, through necessity caused by the 
scarcity of these critical materials, been doing every- 
thing possible to conserve them. By redesign, even new 
tooling, very substantial savings in copper and steel 
have been effected. By substitution of other materials 
for copper in various bronzes, by the substitution of 
other materials for tin in babbitt and solder, by the 
new technique of brazing joints with silver solders, by 
the elimination of magnesium in resistance materials, 
by research, tests, and countless other means, further 
far reaching economies have been attained. 

On the other hand, it has only been within quite 
recent times that the operators of electrical equipment 
have been giving serious consideration to this most 
important subject. This is due possibly to the fact that 
up to the present time there has been very little pub- 
lished data pertaining to this subject. 

The War Production Board in the early part of 
December, 1942 issued their general conservation order 
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L-221, restricting ratings of motors and generators with 
respect to determined loads, etc. The A. I. E. E. at the 
mid-winter technical meetings in New York the latter 
part of January, 1943 brought out their committee 
report which in many ways was similar to that of the 
War Production Board general conservation order. In 
the latter part of June, 1943 the A. I. E. E. brought out 
their Interim Committee Report on the loading of 
generator equipment. Neither one of the A. IL. E. E. 
reports has been released for general publication. 


APPROACH TO SUBJECT 


The approach to the subject may be likened some- 
what to the life of a man. Life insurance actuary figures 
allocate, on an average basis, the number of years which 
any given man is supposed to live. Some of these men 
may live for considerably longer periods of time, while 
others may pass out of the picture before the time 
allotted to their life span. 

If a man who has lived a normal life is suddenly con- 
fronted by an emergency condition brought about by 
war, where his pace of living and pace of working is 
greatly accelerated, the life span of that man, neglect- 
ing hereditary trends, will likely be decreased, probably 
in some direct proportion to the rate at which he 
accelerates his living and working conditions. 

The same thing holds true with electrical apparatus, 
where, just like the man under normal operating condi- 
tions, a certain length of life is expected, the life of the 
equipment will also be shortened under accelerated 
load conditions in a very definite ratio to the amount 
of the extra loading imposed. 

There is, however, one great difference between the 
man and the electrical equipment that must not be 
overlooked. The man can accelerate his working ca- 
pacity to any limit which he can physically stand while 
the electrical equipment must always limit its working 
capacity within the limits of all the interconnected 
electrical equipment and other power equipment 
associated with it. 

For instance, a motor-driven centrifugal pump or 
air fan operating against constant head ordinarily 
cannot be made to deliver any greater volume of water 
or air with a correspondingly greater increase in the 
power required unless a different runner is used on the 
rotating member of the pump or fan. 

However, a pump discharging water against a head 
that will be decreased by taking off increasing amounts 


TABLE | 











of water, such as in an irrigation district, would run up 
the power required for this actual condition of operation. 


A generator capable of considerable overload ca- 
pacity may not be able to utilize such excess capacity 
due to limitations of overload on the machine driving 
the generator. A case in point would be a diesel engine. 
Ordinarily with this type of driving equipment, unless 
specially designed for it, a 10 or 15 per cent overload 
might be all that could be handled, and even then 
with possibly a very smokey exhaust. 

On the other hand, steam turbines driving gencrators 
built for a given kva load at 80 per cent power factor, 
are sometimes capable of operating their driven ma- 
chines at full kw, unity power factor load, or the 
equivalent of 25 per cent overload. However, the ques- 
tion might arise as to the capabilities of the boilers 
and the boiler auxiliary equipment, such as the forced 
and induced draft fans, boiler feed pumps, etc., to 
carry sustained overloads of this nature. 


Switchgear is usually maximum rated and therefore 
cannot be subjected to overloading unless it were first 
installed of greater capacity than needed at that time. 


TEMPERATURE STANDARDS 


Consider first the limiting insulation temperatures 
and temperature rises as set up by the A. I. E. E., or 
the American Standards Association as specified for 
rotating electrical equipment such as induction motors, 
synchronous motors and generators, d-c machines, 
turbo-generators, etc. 


From Table I it will be seen that the total limiting 
temperature according to the standards for class A 
insulation is 105 C; that for class B insulation is 180 C. 
These total limiting temperatures are made up by the 
addition of the ambient rise, and hot spot temperatures. 


If a class A insulated machine is operating under 
load with an ambient temperature of 40 C, a rise of 
50 C is allowed when temperature is measured by 
thermometer, corresponding to a limiting observable 
temperature of 90 C. If the temperature is measured 
by the embedded detector method, a rise of 60 C is 
allowed, corresponding to a limiting observable tem- 
perature of 100 C. Likewise, the rise of 70 C and 80 C 
with class B insulation corresponds to limiting tem- 
peratures of 110 C and 120 C. 

The reason for these differences in observable limit- 
ing temperatures depending upon the method of 





Standard Limiting Observable Temperatures and Temperature Rises 
Class A insulation | Class B insulation 

Safe Safe 

Method limiting | limiting 
observable | Hot Total feel Hot Total 

temp Rise | Ambient spot limiting | temp Rise Ambient | spot limiting 
| A.S. A. A.S.A. | A.S.A. | A. LE.E. temp | A.S.A. A.S. A. A.S.A. | A. LE. E. | temp 
Thermometer... . 9C | 500 40 € 5 C w5C | 10 70 € 40 C 0c | 190€ 
Resistance. . . ; 100 C 60 C 40 C &C 105 C 120C | 8s0C 40 C WC | 180C 
Embedded detector. . . 100 C 60 C 40 C 5C 15C | 120C 80 C 40 C 10 C 130 C 
75 
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TABLE II 
Possibilities for Securing Increased Capacity from 
Induction Motors Above 200 hp. 




















| 

| | 
| Usual temperature rises specified 

| 
| 


Possible increased temperature 
rises that might be allowable 


Possible increased total 
limiting temperatures 


Class B 


Class A 





Method Class A Class B Class A Class B ‘ ' } 
insulation __ insulation insulation insulation —_| insulation _ insulation 

Stator | Rotor | Stator | Rotor | Stator | Rotor | Stator | Rotor | Stator | Rotor | Stator | Rotor 

Thermometer 410 C 40 C 50 C 50 C | 50 Cc 50 C 60 C 60 C 105 C 105C | 120C 120 C 

Resistance 50 C 50C | 60C 60C | 6OC 60C | WC 7C 105 C 105 C | 120C | 120C 

Embedded detector 50 C 50C | 60C | 60 Cc 60 C 60 C 70 C 70 C 105 C | 105C | 120C | 120 ¢ 
! ! ‘ 
between “observed” temperatures and “actual” hot 
TABLE III spot temperatures. 

The embedded detector method uses thermocouples 


Guide for Selecting Hp Ratings of 
Alternating Current Continuous 
Rated 40 C Motors 








or resistance type temperature detectors placed between 
the lower and upper stator coil sides in the middle of 
the stator core and more nearly approaches the actual 
hot spot temperature. This method is restricted gener- 
ally in its use to large equipment such as large gener- 


ators, large motors, etc. 
if the hp load Select The resistance method determines the temperature 
| itd dies | A-c 40 € rise by means of the increase in measured resistance 
Exceeds not exceed motor rated of the winding. This method of course, gives “‘average 
a ieee iw ue ae ee ij results and also more nearly approaches the actual 
1.25 1.87 114 hp hot spot temperature. 
1.87 2.5 2 hp 
2.5 3.75 3 hp 
3.75 6.25 5 hp 
6.25 9.37 71% hp POSSIBILITIES FOR TEMPERATURE INCREASES 
9.37 12.5 10 hp 
12.5 18.8 15 hp > , od side > 
18.8 25.0 20 ~ Consider some of the possibilities for temperature 
25.0 31.2 25 - increases in several different kinds of rotating ma- 
31.2 87.5 | 30 hp ey aes 
$7.5 50.0 | 40 hp chinery. we Ta 
50.0 62.5 50 hp Table I shows the possibilities of securing increased 
ey ae —~ iP capacity from induction motors of larger capacity than 
93.7 125.0 100 hp the so-called general purpose class whose maximum 
125.0 156.0 125 hp limit is 200 hp. Here it will be noted that the usual 
156.0 187.0 150 hp ie ol if ad f . t sieaiie 5] ome A ° ] t d t P I * 
187.0 250. 200 hp rise specified for open type class A insulated motors by 
the thermometer method is 40 C. This means that 





temperature measurement used is quite easily under- 
stood. If the temperature of the copper in the coils in 
the central and most inaccessible part of the machine 
could actually be measured it would ordinarily be 
found that this copper temperature would be approxi- 
mately 15 C hotter for class A insulation or 20 C hotter 
for class B insulation, than anything that could other- 
wise be measured by the thermometer method. Also 
it would be approximately 5 C and 10 C hotter than 
anything that could be otherwise measured by the 
resistance or embedded detector method. This is due to 
the temperature gradient through the insulation or hot 
spot temperature, as it is sometimes called. Therefore, 
the standards that are set up make due allowances to 
guard against these differences in the method of 
temperature measurements. 

The thermometer method uses thermometers on the 
ends of the stator coils, in the core ducts and on the 
core itself. This method gives the widest differences 
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induction motors of this class are rated on a fairly 
liberal basis. 

It is suggested that the temperature rise be increased 
to 50 C by thermometer which would change the total 
limiting temperature which for this particular type of 
apparatus is 95 C, to 105 C. 

Likewise, it is suggested that the class B insulation 
be stepped up by 10 C, thus changing the present total 
limiting temperature from 110 C to 120 C. 

Table III shows that part of the A. I. E. E. com- 
mittee report of January, 1943, restricting the ratings 
of small size alternating current motors with respect 
to determining loads. As stated before, this A. I. E. E. 
committee report parallels the War Production Board 
general conservation order L-221 which was issued in 
the early part of December, 1942. 

Examining Table ITI, it will be noticed that in each 
case the maximum load allowed exceeds the selected 
40 C motor rating by 25 per cent. This means that in 
order to conserve critical materials in emergency 
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out of such equipment with minimum material, even 
though the life of the equipment is considerably 
shortened. Table IV may be used as a guide for selection 
of general purpose induction motors, 200 hp and 
smaller. The limitations given will be somewhat in 
line with the WPB Limit order L-221 and the A. IL. E. E. 
committee report, only with respect to the temperature 
rises by the thermometer method. The exact tempera- 
ture rise expected under 25 per cent overload for this 
type of equipment will be explained more in detail 
later on. 

As the maximum ratio of actual load to selected 
motor rating is given as 1.25, it is seen that the usual 
service factor of 1.15 has been exceeded. Therefore 
this figure has been made to approximate insofar as 
possible, corresponding temperature rise that might be 
obtained by the thermometer method at this degree 
of overloading. It should be specifically noticed that 
while the increased total limiting temperature standards 
might be exceeded by 10 C for class A insulation, that 
is, 115 C instead of 105 C, the total limiting tempera- 
tures for class B insulation are exactly the same as for 
the standards, namely, 130 C. As will be shown later, 
the life expectancy of the class A insulation under such 
total temperatures will be considerably reduced. 

Table V shows that synchronous equipment such as 


cases, full advantage may be taken of getting the most 





synchronous motors and definite pole alternating 
current generators are usually specified with 40 C rise 
by thermometer for class A insulated stators, 50 C rise 
by hot resistance for class A insulated fields, and 70 C 
rise by hot resistance for class B insulated fields. The 
suggested increases are shown as approximately 10 C for 
class A stators, 20 C rise for class B stators, and 10 C 
rise for class B fields. 


The W. P. B. and the A. I. E. E. guide for selection 
of direct current motors is shown by Table VI. Here it 
is to be noted that the horsepower load exceeds the 
40 C motor rating by 15 per cent and not 25 per cent 
as was the case with the 40 C alternating current motors. 
The reason for this decrease in loading might possibly 
be due to the commutation limits that always have to 
be considered with machines of this class. 


Table VII shows that possibility for securing in- 
creased capacity from direct current machines having 
a two-hour 25 per cent overload rating. It has been 
the general practice in certain industries to specify the 
same temperature rises for class B insulated machines 
as for class A insulated machines. This has resulted in 
total limiting temperatures at continuous load of 95 C 
for class A insulation and 100C for class B insulation. 
In other words, both of these limits are well under 
those set by the standards. 


TABLE IV 
Possibilities for Securing Increased Capacity from Induction Motors of 


General Purpose Classification (200 hp and Less) 


Usual temperature rises specified 


Method Class A Class B 
insulation insulation 


Possible increased temperature 
rises that might be allowable 


Possible increased total 
limiting temperatures 


Class A Class B Class A Class B 
insulation 


insulation insulation insulation 


Stator Rotor | Stator Rotor Stator Rotor Stator Rotor | Stator Rotor Stator Rotor 








Thermometer ..| 40C 40 C 50 C 50 C 60 C 
Resistance. . | 50C 50 C 60 C 60 C 70 C 
Embedded detector. . . 50 C 50 C 60 C 60 C 7C 





130 C 130 C 


60 C TOC 7C 115 ¢ 115 ¢ 
7OC 80 C 80 C 115 C 115C | 130C 130 © 
7OC 80 C 80 C 115 ¢ 115 C 130 C 130 C 


TABLE V 
Possibilities for Securing Increased Capacity from Synchronous Motors and 


Definite Pole A-c Generators 


| Possible increased temperature 
rises that might be allowable 


Usual temperature rises specified 





Possible increased total 
limiting temperatures 


: Class A Class B Class A Class B Class A Class B 
Method insulation insulation insulation insulation insulation insulation 
\Stator Rotor | Stator Rotor Stator Rotor Stator Rotor Stator Rotor Stator Rotor 
100% 80% 100%, 80% 100%! 80% 100%! 80% 100% | 80% 100% 80% 
Pf Pf Pf Pf Pf Pf Pf Pf Pf Pf Pf Pf 
Thermometer. .| 40C 50C 50 C 70C 105 C ’ 130 C been 
Resistance... 50C | 50C | 50C | 60C | 70C | 70C 6OC  6GOC | GOC | SOC | 80C 8O0C!105C! 105C 105 C 130 C; 180 C| 180 C 
Embedded 
detector... ... 50 C mee t.2. » 0's my f See . | 180C 


| 
NG T Nw. | aso See 
| 
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Considering that a total limiting temperature at 
continuous load for class A insulation would be 105 C, 
it would be possible to step up the usual temperature 
rises that have been specified, namely 40 C for shunt 
field windings and armature windings, and 55 C for 
commutator to 50 C and 65 C respectively. 

If the class B insulation is stepped up from 40 and 


TABLE VI 


Guide for Selecting Hp Ratings of 
Direct Current Continuous 
Rated 40 C Motors 


If the hp load Select 








And does D-c 40 C 





55 C to 60 and 75 C respectively, the resulting limiting 
temperatures at continuous load would be 120 C and 
115 C respectively, which is under the value of 130 C 
set by the standards. Under such a rerating program, 
the 2 hr overload condition on these machines would 
have to be restricted to 15 per cent to hold the values 
to those set up by the standards. 

On the other hand, the usual rises specified for turbo 
generators, Table VIII, is 60 C rise by embedded tem- 
perature detector for either class A or class B insulated 
stators, while for the rotors on these same machines 
the rise allotted by the resistance method is 85 C. 
Possibilities for this type of equipment are quite 
limited, due in large part to their relatively small 
diameter and great length, and include no increase for 
class A stator coils, a step up of 20 C for class B insu- 
lated stator coils, and no increase for the class B 
insulated rotors. 


Exceeds not exceed motor rated 
Ridges <1. tok ie he oo APPROXIMATION OF TEMPERATURE RISE 
1.15 s ly 
on | ey : = FOR DIFFERENT LOADING 
2.3 3.45 3 hp 
3.45 5.75 | 5 hp It is one thing to consider possibilities of increasing 
rhe Png mle. “ the temperatures of machines by overloading, and 
11.5 17.2 15 hp another thing to obtain some reasonably accurate 
17.2 23.0 | 20 hp ideas as to what these temperature rises might mean 
pe as | za 2 in actual values of current loads. For this reason it is 
34.5 46.0 40 hp always best when considering overloads, to know what 
46.0 57.5 50 hp the temperatures are under a definitely known condi- 
57.5 69.0 60 hp . . : 
69.0 86.2 75 hp tion of loading, rather than by using the name plate 
86.2 115.0 | 100 hp values. If the two known conditions of temperature 
see med | a ep and loading (one at a low value of load or without load, 
172.0 230.0 200 hp and the other at some definite load such as full load) 
| can be obtained, plotting these two points on regular 
TABLE VII 


Possibilities for Securing Increased Capacity from Direct Current Machines 
Having a 2-Hr 25% Overload Rating 











Usual temperature rises specified 


Resulting total 


At end of 2-hr 25% overload, following limiting temperatures 




















Load At continuous load continuous full load ; at continuous load 
Class of insulation Class A Class B Class A Class B i ; 
; : . Class A Class B 
Method | Therm Res Therm Res Therm Res Therm Res 
—-— — _ oem —_ a ———— EE = | —— 
| 
Shunt field windings 40 50 40 50 55 65 55 65 95 100 
Armature windings 40 40 55 55 Bs 95 100 
Commutator*. . 55* 55* 65* 65* | 95 95 
Possible increased temperature rises that might be allowed 
Resulting total 
’ At end of 2-hr 15% overload, following limiting temperatures 
Load At continuous load continuous load at continuous load 
Class of insulation Class A Class B Class A Class B ’ 4 
Sree RS te ALTOS Ft ie : Class A Class B 
Method Therm Res Therm Res Therm Res Therm Res 
Shunt field windings. 50 60 +60 +70 65 75 175 185 105 120 
Armature windings. . 50 efi 760 65 é 175 i 105 120 
Commutator*. . 65* Y . ver 75* 785* 105 115 


*All commutators have class B insulation and no allowance is made for temperature drop for commutator temperature by thermometer. 


tA. S. A. Standards. 
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TABLE VIII 
Possibilities for Securing Increased Capacity from 
1800 and 3600 Rpm Turbo-Generators 
(All Rotors have Full Class ‘‘B’’ Insulation) 


Possible increased temperature 
rises that might be allowable 


Usual temperature rises specified 


Possible increased total 
limiting temperatures 





Class A Class B Class A Class B Class A Class B 
Method insulation insulation insulation insulation insulation insulation 
“ ‘i | — | — 
Stator| Rotor Stator Rotor Stator Rotor Stator Rotor Stator Rotor | Stator Rotor 
Setanta e <a 
100° / 80° / 100° / 80% 100% 80% 100° /, 80° y 100%) 80° ( 100% | 80% 
Pf Pf Pf Pf Pf Pf Pf Pf Pf Pf Pf Pf 
Thermometer 3 7 
Resistance. . 85 C | 85 C 85 C85 ¢ 135 C) 185 C 
Embedded 
detector 60 C 60 C 60 C 80 C 105 C 130 C 


cross-section paper as in Figure 9 and extrapolating in 
a straight line will give for any actual temperature 
limit set, the overload which is determined by work- 
ing back through the abscissae value, which is the rela- 
tive value between the actual stator current and the 
rated stator current squared, reduced to a basis of 
75 C reference temperature. 


Referring to Table IV, it will be noticed that for the 
thermometer method for class A insulation under 
usual temperature rises specified of 40 C that the 
possible increased temperature rise under 25 per cent 
overloading might be 60 C rise. In other words, there 
is a difference between these two points, namely 40 C 
and 60 C, or 20 C. If, however, for the same difference 
in rise, namely, 20 C for instance between 50 and 70 C 
for class A insulation, or between 60 C and 80 C for 
class B insulation, it will be noted that the overloading 
represented by these different conditions will vary 
widely, giving 28 per cent overload from 40 to 60 C, 
21 per cent overload from 50 to 70 C, and only 17 per 
cent overload from 60 to 80 C. This means that when 
considering overload ratings, careful consideration must 
be given to a reasonable method of predetermining the 
temperature rises that might be expected under a 
definite overload condition. The method shown by 
Figure 1 is much more accurate than that obtained 
by using the value of current squared times a known 
rise at a definite loading. As stated before, the known 
conditions should preferably be obtained from actual 
loading and for more than two different points if at 
all possible. 


LIFE OF INSULATION 


Class A insulation — Figure 2 shows two life curves 
for class A insulation. The upper was established about 
1925 and represents the life of class A insulation in air. 
This is sometimes known as the 10 degree life curve, 
in that the insulation life is approximately halved 
for every 10 degree increase in temperature. The lower 
curve was brought out by Mr. Montsinger of the 
General Electric Company about 1930 and was estab- 
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lished by tests of insulation immersed in oil. This 
curve is commonly referred to as the 8 degree curve, 
in that for every 8 degree rise in temperature the insu- 
lation life is halved. 

There are still differences of opinion as to which of 
these curves should be used because insulation life can 
be gauged by so many different methods such as for 
instance, 

A. Electrical methods 
1. Insulation resistance 
2. Electric breakdown 
3. Power factor 
4. Dielectric loss 
B. Mechanical limits 
1. Physical condition by observation 
2. Cracking and bending on various sizes of radius 
3. Flexibility 
4. Tensile strength 


5. Folding endurance 


TABLE IX 


Short Time Temperature Calculations 


Motor = 1000 hp thermal time constant T = 14.4 minutes 
Known rise at full load by embedded temperature detector = 42 C 
Y =75 C 


How long can motor be run at 35% overload in current without 
exceeding 55 C rise by embedded detector when the ambient tem- 
perature = 30 C. 
7 
| 


Case 1 Case 2 Case 3 

Same as case 1 except Same as case 1 except 

Starting cold at Starting when motor | Starting after motor 

room temperature | has already been | was running idle 
running at full load | with practically no 








42 C rise load and 7 C rise 
y = 55C y = 55C y = 55C 
y, = OC y, = 42¢ | y= 7C 
¥ = 75C Y =75C Y¥ = 75C 
t = 19 minutes t = 7.2 minutes t = 17.6 minutes 


eee ye yreree 
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METHOD OF = TEMP, RISE 


CONTINUOUS OPERATION AT DIFFERENT LOADINGS 
FROM 
SEVERAL KNOWN TEST TEMP 
40°C sat 
| 


—_— 


Figure 1— Method of determining temperature rise for 
continuous operation at different loadings from several 
known test temperatures. 





Because the life of class A insulation is very greatly 
affected if there are slight traces of acid in the oil, as 
recently discussed at the Midwest Power Conference 
in Chicago, the life of class A insulation has been repre- 
sented as a band, Figure 3, so that the heavy, straight 
line through the approximate center of this band gives 
a definite yard stick from which to gauge insulation 
life, and at the same time shows the maximum and 
minimum limits of insulation life which might be ex- 
pected under various temperatures. At 105 C the 
insulation life varies from 8% to 23 years with the solid 
line within the band showing a life of 15 years. It will 
be remembered that 105 C is a total limiting tempera- 
ture for class A insulation as set up by the standards. 

Looking closely at the solid or heavy line life curve, 
it will be noticed that if a temperature of 95 C is main- 
tained for a period of 29.2 years, the class A insulation 
will theoretically reach the end of its useful life and 
will be subject to failure under mechanical or electrical 
shock. At 105 C, the value drops to 15 years, thus as 
previously stated, for every 10 degree increase in tem- 
perature the insulation life is approximately halved. 

From this it can be seen that machines operating at 
40 C rise by the thermometer method in an ambient 
of 40 C having a total limiting temperature of 95C, 
would have a life expectancy of 29.2 years, but if the 
rating were increased until the rise was 115 C, as previ- 
ously discussed in connection with Table IV, then the 
insulation life would be reduced to 8 years, or about 
14 of that which might ordinarily be expected. 

While these values are referred to as theoretical, 
such a life curve permits the making of reasonable 
estimates as to the life span of this type of insulation. 
The relation between the life expectancy of insulation 
as indicated by laboratory and field tests, and the life 
of insulation of any given machine, is in itself an esti- 
mate. The use of such information must be tempered 
by good judgment based on operating experience. 

Naturally very few machines operate continuously 
at their maximum rated temperatures so that the life 
expectancy of insulation operating at lower tempera- 
tures may be very much extended. 

Undoubtedly, there are electrical machines that have 
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been in more or less continuous operation for long 
periods of time such as 25, 30 or 40 years, etc., and 
many of them are still in operation. 

It is obvious, however, that in figuring depreciation 
so that the investment can be amortized in a reasonable 
time, it is very doubtful whether it would be considered 
good business to use 40 years, but rather 15 to 20 years 
as a maximum for obsolescence and replacement. 

Class B insulation — No similar life curve data are 
available for class B materials. At the present time it is 
assumed that the life of a winding with class B insula- 
tion is greater for class A temperature rises than for 
class B temperature rises. While class B materials are 
not appreciably susceptible to deterioration from the 
high order of temperatures encountered in some service 
conditions, the bonding materials that are used in these 
materials are greatly affected, and the life expectancy 
is dependent to a considerable extent by the deteriora- 
tion of the bonding material. 


THERMAL TIME CONSTANT 


It is a well known fact that every piece of electrical 
equipment has what is called a “thermal time tem- 
perature constant” which is indicative of the rate at 
which the temperature rises with respect to time. 
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Figure 2 — Temperature-life curves for class A insulation. 
A 


Figure 3 — Temperature-life curve for class A insulation. 
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Figure 4— Time-temperature curve, with equation for 
the curve. 


This time constant is established from the initial 
and ultimate temperature rise obtained from the curve, 
Figure 4, of time versus temperature, so that a tangent 
to the curve at the origin intersects the ultimate rise 
at a point that is called the thermal time constant. 
These time-temperature curves have the interesting 
property in that at 50 per cent of the ultimate rise, the 
time is always 69.3 per cent of the time constant, and 
further, that a tangent to the curve at any point inter- 
sects the ultimate rise at a point one time constant 
farther to the right than the point of tangency to the 
curve. 

Therefore, if it is known from actual test what the 
thermal time constant of a machine is, and its initial 
heating and temperature rise during any single con- 
dition of loading, then it is possible to calculate its 
temperature rise under any other load condition, 
whether it is for continuous loading or short time loading. 

The equation for the curve as well as the equation 
for the time “‘t” are also shown by Figure 4. 

Different machines naturally have different time 
constants and usually, the larger the machine, the 
longer or greater the time constant. 

By referring to Figure 5, the results will be seen of 
super-imposed loads by actual tests on a 2500 hp, 3600 
rpm, squirrel cage induction motor which has a time 
constant of 15 minutes. It will be noticed that the 
original loading is 2000 hp and that after constant 
temperatures had been obtained for this condition, the 
load was then stepped up to 2500 hp and then again to 
2875 hp. The same type of super-imposed loading is 
seen by examining Figure 6. Here a 700 hp squirrel 
cage induction motor was loaded first at 700 hp, then 
800 hp, and finally 920 hp. In both of these cases, the 
temperatures were taken by the embedded detector 
method. 

If the time constant had been known for either 
machine, and the constant temperature at any other 
load had also been known, it would have been possible 
to calculate within reasonably accurate limits, the 


IRON AND STEEL ENGINEER, NOVEMBER, 1944 


temperatures at the other two loads rather than to 
make actual heat runs. 

Often thermal time constants and temperature rises 
from similar equipment can be used in calculating 
temperatures for new equipment. Designing engineers 
often make use of this method for predicting tempera- 
tures for all kinds of different loadings. 


USE OF TIME CONSTANTS 


Assume that a 1000 hp induction motor has already 
been given a time temperature heat run at full load, 
and at this constant continuous load, the temperature 
rise was known to be 42 C by the embedded detector 
method, the thermal time constant was known to be 
14.4 minutes, and the temperature rise of the motor 
when running idle at full speed without load other 
than the magnetizing current was 7 C. 
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Figure 5— Curves showing temperatures in various posi- 
tions in a squirrel cage motor under increasing loads. 
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Figure 6 — Time-temperature curves from a 700 hp squirrel 
cage motor under varying load. 
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Figure 7 — Ultimate temperature rise in relation to vary- 
ing load. 


Problem No. 1 — The problem is to ascertain for how 
long a time this motor can be run at 35 per cent over- 
load in current, starting with the motor “‘cold”’ at room 
or ambient temperature, without exceeding 55 C rise 
by embedded detector in an ambient temperature of 
30 C, 

Problem No. 2— The same conditions exist as in 
the first problem, except instead of starting the motor 
“cold” it is assumed that it already has been running 
at full load and has arrived at a constant temperature 
of 42 C rise. The problem then is to find out how long 
the motor can be run on an overload of 35 per cent in 
current, super-imposed on full load without exceeding 
55 C. 

Problem No. 3— The same conditions again exist 
except that it is assumed that the motor has been 
running idle with practically no load except for the 
magnetizing current and has arrived at a constant 
temperature at a rise of 7 ( 

In order to use the time constant for ascertaining 
what the ultimate temperature rise of this machine 
under 35 per cent overload continuously would be, it 
will be necessary to go back and lay out the conditions 
similar to that in Figure 1. This is shown by the curve 
in Figure 7. Here at abscissa value of slightly less than 
1.0 the point of 42 C rise is shown, and for the magnet- 
izing current at almost zero load, the point of 7 C rise 
is shown. Joining these two points and extrapolating 
up to an abscissa value that would be equivalent to an 
overload of 35 per cent in current, namely, 1.84, it is 
found that if this particular 1000 hp motor were allowed 
to run at 35 per cent overload in current until the 
temperature became constant, it would then have a 
temperature rise of 75 C, which, for class A insulation, 
would be beyond safe limits. 

Transferring these three particular yey over to 
Table 9 and using the ultimate rise of 75 C obtained 
from Figure 7, and the time constant of te minutes, 
it is found that for the first case of starting “‘cold”’ at 
room temperature the motor would reach 55 C rise in a 
30 C ambient in 19 minutes. In the second case, starting 
after the motor had already been running at full load 
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with 42 C rise, the 35 C overload could be maintained 
for only 7.2 minutes without exceeding the 55 degree 
limit. In case three, starting after the motor had been 
running idle at 7 C rise, the time is found to be 17.6 
minutes. 

The reason that temperature is emphasized so much 
is because not only is insulation life very greatly affected 
by temperature, but also a very good idea should be 
had as to what temperatures will actually exist under 
overload conditions. 

As there is considerable variation of temperatures, 
due in large measure to the different structural features 
of different machines, it is always well when considering 
possible changes in loading to be guided by the name 
plate ratings on the individual machines in question, or 
far better, by actually known tests or load temperatures. 


OVERLOAD CONSIDERATIONS IN 
TURBO-GENERATORS 


Considering a hypothetical case of a turbo-generator 
where it is definitely known that the steam end of the 
unit as well as all of its associated equipment is capable 
of carrying any true load up to as much as 25 per 
cent overload. 

Table 10 gives the name plate rating of this generator 
as follows: continuous full load current rating of 1000 
amperes at 80 per cent power factor, with a tempera- 
ture rating of 60 C rise on its class A insulated stator 
coils and 85 C rise on its class B insulated rotor coils, 
using embedded temperature detectors in the stator 
windings and resistance of the rotor windings. The 
maximum field is given as 300 amperes. 

Assume that this machine has been operating 7 years, 
that it has always carried approximately its full rated 
load at rated power factor at all times, that the actual 
field current under these conditions was 270 amperes; 
and, that the ambient temperature has always been 
approximately 40 C under such loading. 


TABLE X 
Hypothetical Turbo-Generator 


NAME PLATE RATING 1000 amperes 80° power factor 
60 C rise stator windings by embedded detectors 
85 C rise rotor windings by hot resistance 
300 amperes maximum field excitation 
CLASS OF INSULATION Class A for stator coils 
Class B for rotor coils 


In operation for 7 years at full load of 1000 amperes and 80% 
power factor 40 C ambient. 


ACTUAL TEST READINGS under operating conditions 
50 C rise stator windings 
68 C rise rotor windings 
270 amperes field excitation 


TRIAL LOADINGS 
Stat 1250\? | 50 
stator 1000 Xv 


, 1090 
Stator 


78 C rise 


1000 x 50 = 59.5 C rise 


Rotor (3 — = 84C rise 
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Actual test readings made under installed conditions 
indicated that this generator has a capacity over and 
above that given by the name plate and that under 
normal full load conditions, the stator rise by embedded 
detector is only 50 C instead of 60 C as indicated on 
the name plate and the rotor temperature rise by hot 
resistance with 270 field amperes, was only 68 C 
instead of 85 C. 

These known conditions give a definite basis from 
which to estimate a possible increase in load, and under 
such new loading, what the life expectancy of the ma- 
chine under the new conditions might be. 

Consider first the problem in its general aspects. 
It is understood, of course, that the reactive load any 
generator can carry within rated kva is limited by the 
heating of its field. If a load of lower and lower power 
factor is gradually put on such a machine, the condition 
that may finally exist will be such that the terminal 
voltage cannot be maintained. If the load is great 
enough and the power factor of same is low enough 
even maximum excitation will not be able to maintain 
full voltage. 

In securing increased capacity from present generat- 
ing equipment very definite consideration must be 
given not only to the amount of the load but also the 
“kind” of load, i.e. the power factor of the load that is 
to be added to the generator. If the field excitation of 
the generator is at a maximum and cannot be increased 
due to maximum temperature limitations, then any 
additional load that is to be added should have a power 
factor better than that of the generator itself, probably 
90, 95 or 100 per cent, if the generator is rated at 80 
per cent power factor. Overloading with noninductive 
loads, insofar as heating is concerned, carries the least 
hazards. Inductive loads of lower power factor than the 
generator should not be considered, unless they are 
relatively small, or unless the generator is pretty much 
underloaded and has some field margin left to go on. 


DETERMINATION OF TRIAL LOADINGS 


As a method of approach to overloading, assume 
that the stator might carry an overload of 25 per cent 
with a field current of 300 amperes which would be 
sufficient to provide for a load of 1250 amperes at 80 
per cent power factor. Making a rough check by 
assuming that the temperature rise to the stator is 
proportional to the square of the current, and knowing 
that the actual temperature rise of 1000 amperes load 
was only 50 C by embedded detector, the approximate 
temperature rise on this new basis would be approxi- 


mately : 
‘ 
= 72C 
(Too0) 5 ” 


This would be beyond the limits of 60 C rise that might 
be considered as safe for operation. 

Therefore, by this approximate trial and error 
method, it will be found that a 9 per cent additional 
load in current, making a total of 1090 amperes would 


give: 
1090 \2 a 
: x 50 = 59.5 C nise 
1000 
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Figure 8 — Temperature rise for hypothetical turbo gener- 
ator under varying stator current. 
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Figure 9 — Temperature rise for hypothetical turbo gener- 
ator under varying rotor current. 
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This is very close to the maximum rise of 60 C which 
has been satisfactory as the limit for class A insulation. 

In checking this method of approximation as shown 
by Figure 8, the 50 C rise is plotted for an abscissa 
value of 1.05, while at zero stator current the intercept 
on the origin is shown at zero abscissa value as 20 C, 
which rise is due to windage, friction, and core losses. 
Joining these two points and extrapolating it is found 
that at 1250 amperes the temperature would be more 
nearly 69 C rise rather than 78 C rise as by the method 
of approximation, and at 1090 amperes would be 56 C 
rise rather than 59 C rise as by the current squared 
method. 

In determining temperature rises under overload 
conditions by the method shown in Figure 8, care must 
be exercised in the location of ‘the “‘zero”’ load point, 
because if accurate data is not obtained and if the 
“zero” load point were taken as 30 C temperature rise 
instead of 20 C temperature rise, then at 1250 amperes 
the rise would be established as 62 C instead of 69 C, and 
at 1090 amperes as 53 C instead of 56 

Likewise, by taking the point too low, such as 10 C 
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rise instead of 20 C rise, distorted and untrue values 
arising under overload conditions would be obtained. 

Furthermore, if the load temperature point should 
be taken at fairly light loads and might be considerably 
off from the actual temperature existant, then the 
errors by extrapolating both the two known conditions 
would still further be exaggerated. 

Having determined that for a trial loading the maxi- 
mum stator current which the generator can safely 
carry is 1090 amperes, and knowing that the tem- 
perature by hot resistance of the rotor from actual 
loading for 270 amperes is 68 C rise, the field winding 
temperature rise at maximum field current of 300 am- 


stated intervals will usually be informative to the 
operator that something is wrong and needs investi- 
gation. 

It is much better that such curves be determined 
under installed conditions, preferably at rated power 
factor, because installation conditions may be con- 
siderably different than any test that it might have 
been possible to make at the factory. 


KINDS OF LOAD 


Figure 11 shows the manner in which these two 
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Figure 10 — Parabolic temperature curves for rotor and 
stator of hypothetical turbo generator under varying 
load. 


peres using the same method of approximation for 
estimating temperatures would be, therefore: 
PRS 

(5) x 68 = ’ rise 
Again checking this by extrapolation of known con- 
ditions, Figure 9, it is found that if the temperature at 
zero ordinate is 12 C, then by extrapolation, the rise for 
300 field amperes is 84 C. In this particular case this 
figure checks exactly with that shown by the current 
squared method. 

It is much safer, however, to take more than two 
actual load test points of temperature rise of both 
stator and rotor windings, as shown by Figure 10, 
and plot these in curve form. By doing this, it will 
always be known that selected load points are in line 
with the curve and can be considered correctly. Iso- 
lated test points, due to errors that are likely to creep 
in, may be badly off and may lead to erroneous and 
dangerous conclusions. 

Because conditions are subject to change, the ven- 
tilation ducts in the stator and rotor becoming clogged 
with dirt, the air filters becoming dirty, etc., the 
curve of temperature rises if checked at frequent 
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Figure 11 — Rotor and stator load limits of a turbo genera- 
tor. 


limits of stator and rotor current affect the loading of 
the generator. 

Point “A” is the rated load point, 1000 amperes at 
80 per cent power factor with 270 amperes field excita- 
tion. The line OA can be considered as a vector repre- 
senting rated full load current in its proper time 
phase relationship. 

At 80 per cent power factor, 1000 amperes can be 
divided into two components, 800 amperes, OB, in 
phase with the voltage representing the power com- 
ponent, and 600 amperes, OC, in quadrature with the 
voltage, representing the ‘“‘wattless’”’ component. 

The stator current limit of 1090 amperes which was 
determined in the manner shown above can then be 
represented by the are MNQ drawn with O as its center. 

The curved lines DAE and PNR represent the field 
heating limits for 270 and 300 amperes respectively, as 
discussed previously. 

These curved lines of field current are established 
from the known excitation characteristics of the 
particular machine under consideration and are sub- 
ject to variation with different generators. For pur- 
poses of trial loadings, they can be based on “average” 
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conditions that can later be verified by actual tests. 

For instance, it will be noted that the curved line 
EAD, 270 ampere field, intersects the 90 per cent 
power factor line at S with a primary current of OS, 
the 80 per cent power factor line at A with a primary 
current of OA, the 70 per cent power factor line at T 
with a primary current of OT, and so on. This means 
that with a field of 270 amperes, the excitation charac- 
teristics of the machine are such that rated voltage 
can be maintained with different primary loadings at 
various power factors. While these loadings at different 
power factors merely represent the general character- 
istics of the generator, they do not mean that all such 
loadings can be maintained under “constant” load 
conditions because it is already known that there is a 
definite heating limit to maximum safe primary current 
that can be carried. 

For example, it will be noted that the line RNP, 
representing 300 amperes field excitation, intersects 
the 80 per cent power factor line at 1250 amperes, 
which value is beyond the safe operating limit of the 
stator. 

Since the maximum load from a temperature stand- 
point is governed by the two limits of stator current 
and rotor current, it is plain that the maximum loading 
of the generator must terminate on the heavy line 
MNP. 

In the region from M to N, the load is limited by the 
stator, and in the region from N to P, the load is limited 
by rotor heating. Thus, at point N, the generator can 
carry 1090 amperes at 57 per cent power factor with a 
field current of 300 amperes. This load represents the 
tentative limiting condition for both stator and field. 

Additional loads, super-imposed on the normal 
rated load of the generator, can be represented by a 
vector such as AY for a unity power factor load, AZ 
for a zero power factor load, or AX for a leading power 
factor load. The total resulting load on the generator 
in terms of primary or stator current, would be OY, 
OZ, and OX respectively, or 1090 amperes. 

Because this particular hypothetical generator has a 
greater maximum field limit than would normally be 
required, and because the loadings shown are within 
the working range of the field limit of 300 amperes, 
such loads will naturally require varying values of 
field currents less than 270 amperes for the leading 
power factor loading OX, to values exceeding this 
amount for the OY and OZ loadings that are still with- 
in the 300 ampere field limit set. This applies to this 
particular case only. 

Examining these loadings to a somewhat larger scale, 
Figure 12, it is seen that great care must be exercised 
in the “kind” of additional loading that is put on the 
generator. The examples given show the possibilities 
for adding a 100 per cent power factor load AY with 
an overall power factor of the generator of 83.5 per 
cent, a zero power factor load of AZ with an overall 
power factor of the generator of 73.5 per cent and a 
94 per cent leading power factor load of AX with an 
overall power factor of the generator of 85.5 per cent. 

Now consider the addition of maximum loading to 
1090 amperes which is comprised of both reactive and 
power load and ascertain what the power factor of this 
extra loading would be, keeping within the 300 am- 
peres field excitation. 
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With a wattless load of AG and a power load of GY, 
the power factor of this loading would be 80 per cent 
and the power factor of the total load would be 80 
per cent. 

A wattless loading of AH and a power loading of HU 
would have a power factor of 96.5 pér cent, but the 
overall power factor of the generator would change 
from 80 to 81.9 per cent. 

A wattless loading of AJ and a power loading of JL 
would have a power factor of 51.5 per cent and the 
overall power factor of the generator would change 
from 80 to 78 per cent. 

The only way in which the new temperature rises 
under the new loading conditions can accurately be 
ascertained would be by means of an actual load test. 
Where large additional loading seems feasible, step by 
step incremental loading and actual testing is by far 
the safest method of approach to the problem rather 
than endeavoring to take on a proportionately large 
load at once. 

Small blocks of power, however, would not have to 
be tested out in split up units. It would be, however, 
in all cases advisable to actually test for temperatures 
rather than using rule of thumb methods. 

Difficulty might be experienced in obtaining the 
proper amount and the correct power factor of addi- 
tional load for certain cases. It would seem that in 
those cases where relatively small amounts of load are 
available, it would be advantageous to build up more 
non-inductive load provided the stability of the gener- 
ator would still be satisfactory. 


INSULATION LIFE 


Referring back to the hypothetical turbo-generator 
to consider the life of the stator windings under the 


Figure 12—Maximum generator loading at various 


power factors. 
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increased loading of 9 per cent, where it was expected 
the temperature rise might increase from 50 C to 56- 
591% C (say 60C) by the embedded temperature 
detector method. 

A temperature rise of 50 C + 40 Clambient + 5 C 
hot spot gives a total limiting temperature of 95 C, 
Figure 13 which represents the original loading on the 
machine for 7 years, and indicates an insulation life of 
approximately 29.2 years if the machine had been 
allowed to operate continuously on the lower load basis 
of 1000 amperes. The insulation life line, LD, is the 
same as the heavy middle line shown previously on 
Figure 3. 

A temperature rise of 60 C + 40 C ambient + 5 C 
hot spot gives a total limiting temperature of 105 C 
for a load of 1090 amperes that will be put on this 
machine after it has been operating for 7 years at the 
lower load of 1000 amperes. The question now is to 
find out how many more years this generator will 
operate at this higher temperature, before the insula- 
tion life is completed. 

This can be approximated by using the following 
method: 

Line AD, representing a temperature of 95 C, inter- 
sects the insulation life line, LD, at 10,650 days (29.2 
years). 

If it can be assumed that the insulation’s life is 
expended uniformly as time goes on, then after 7 years 
at 95 C, represented by the line AC, the life would be 

(7 + 29.2) x 100 = 24 per cent gone, or 

100 — 24 = 76 per cent of the life remains 

or 29.2 — 7 = 22.2 years of the life remains. 
Therefore 76 per cent of 10,650 days = 8100 days or 
22.2 years which is represented by the line AN. Since 
the insulation life (abscissa) is plotted on a logarithmic 
scale, a line MN, when drawn parallel to LD through 
the point N, represents 76 per cent of the life shown by 
line LD. The additional life then can be expected under 
the increased loading (105 C) is determined by the 
intersection of the line MN with the 105 C line, EF, 
at point G. This value is approximately 11.8 years. 

Similarly any other condition of increased or de- 
creased temperatures can be approximated by first 
determining what percent of the total insulation life 
has been used up at the initial temperature and draw- 
ing a line corresponding to line MN based on this 
percentage. This line then shows the additional life of 
the insulation after the temperature has been increased 
or decreased by the intersection of that line with the 
horizontal temperature line in question. 


To summarize, it should be remembered that field 
heating as well as stator heating will limit the amount 
of extra load a generator can carry. Stator heating 
depends on stator current, and here is a function of 
kva load. On the other hand, the load power factor, 
as well as the kva, determines the field current and 
thus the field heating. Other limiting factors, such as 
stability, differential expansion and contraction and 
operating cycles should also be given full consideration 
when contemplating any increases above rated load. 


LIMITATIONS OTHER THAN TEMPERATURE 
System stability — Increased kw loading of any 
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generator invariably increases its chances of falling 
out of step due to system disturbances. The danger 
of losing synchronism is still greater, if the increases in 
load result in better power factor. It is important, 
therefore, that such things also be given careful study 
because, if the new loading appears unsatisfactory 
from a stability standpoint, certain changes in operat- 
ing procedures, relays, circuit breakers for limiting the 
fault duration, and improved control of the generator 
exciter may have the remedial effects necessary. 
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Figure 13 — Approximate method of predicting insulation 
life with changed operating temperature. 


Differential expansion and contraction of — stator 
windings — The wear and tear on insulation caused 
by the differential expansion and contraction effects 
between the copper and the iron becomes more pro- 
nounced at higher loads and higher temperatures, and 
more severe with sudden changes in load. The effect 
is greater in magnitude, the longer the machine becomes 
and for this reason applies particularly to high speed 
equipment of the turbo-generator class. 

Characteristics of generators indicate average tem- 
perature differences, Figure 14, between the copper 
and the iron which become more pronounced as the 
load increases. Wherever possible it is desirable to have 
an actual test curve of the average temperature rise 
of both the embedded stator copper and the stator 
laminations. However, where such information is not 
available, Figure 14, approximates these differences 
when applied to fairly long core machines. For instance, 
at zero load, represented by 20 C rise of copper, the 
rise of the laminations is also 20 C, while at a higher 
copper temperature rise of 50 C, the lamination rise is 
shown as 35 C. The various copper temperature rises, 
can be further divided by test or approximation, into 
percentage of load to suit each and every case being 
studied. 

Differential expansion and contraction between 
copper and iron, Figure 15, can then be ascertained 
by using the different temperature rises for the two 
different materials, from Figure 14, to obtain the ex- 
pansion of each of the two materials and multiplying 
the difference by the length of the core. 

Different load values obtained from Figure 14, can 
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be set up on Figure 15 to suit each individual case if 
desired. Also, the expansion can be determined for any 
ambient temperature other than 40 C by choosing the 
proper temperature scale for the abscissa. 

To obtain some idea as to what these differences may 
be in actual figures, consider a turbo-generator having 
a core 100 in. long. Assume that Figures 14 and 15 are 
applicable to this particular generator which has an 
average copper rise at full load of 50 C in an ambient 
temperature of 40 C. From Figure 14, the average 
lamination rise is 35 C, 

As the expansion of copper, Figure 15, at 50 C = 
.00108 in. per inch of core length and the expansion of 
laminations, Figure 15, at 35 C = .00051 in. per inch 
of core length, then the total differential expansion = 
100 (.00108 — .00051) = .057 in. 


For some other temperature conditions, the differ- 
ential expansion and contraction could be as follows: 


For 80 C rise — 100 in. core length = .092 in. 
For 80 C rise — 150 in. core length = .138 in. 
For 80 C rise — 200 in. core length = .184 in. 


The reference temperature for Figure 15 is 25 C, 
That is, at 25 C the expansion of both the copper and 
the iron is taken as zero. 

Such differential expansion changes mean that 
slippage of insulation on the coils or between the coil 
insulation and the core laminations must actually 
occur, and, if the changes are great enough and occur 
often enough, it finally results in a failure of the in- 
sulation. 

Plastic deformation of rotor copper —In the larger 
types of turbine generators, a large part of the total 
length of the field copper may be clamped to the rotor 
slot wedges due to high radial forces due to centrifugal 
loading. If the rotor copper is heated while in this 
clamped condition, the stresses due to expansion may 
become great enough to plastically deform the rotor 
copper. The oftener this cycle of heating and cooling 
occurs, the more pronounced the deformation becomes 
and is usually associated with a shrinkage of the copper 
turns which become progressively more pronounced 
toward the radial center of the rotor slot, finally result- 
ing in overlapping of the rotor copper conductors on the 
ends of the rotor until actual breakage of the copper 
occurs, or short circuits between turns develop. 

To minimize these tendencies, the practice of using 
turning gears and that of keeping the machine at as 
nearly constant temperature as possible, whether shut 
down or in actual use, is gradually extending itself 
until undoubtedly a time will arrive when definite 
practices will be established for methods of operating 
such equipment. 

General considerations — While such conditions apply 
particularly to long core machines, it shows that the 
question of the effects of temperature are not always 
confined to the life of insulation from purely a tem- 
perature standpoint. 

In considering possibilities for temperature increases, 
therefore, it should be known as definitely as possible 
what such possibilities actually mean in the way of 
applying them in a simple yet definite manner in so far 
as the life of the equipment and obsolescense is con- 
cerned. 
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CONSIDERATION OF DIFFERENT TYPES 
OF EQUIPMENT 


Synchronous motors and definite pole a-c generators 
The procedure for this type of equipment is exactly 
the same as that for the turbo-generator. The maximum 
field heating has to be first ascertained before increased 
ldading of the stator winding can be accomplished. 
Torque requirements, however, may preclude the possi- 
bility of operating at increased loads and higher 
temperature rise. 

Induction motors — Induction motors can be ap- 
proached in a different manner because there is no 
exciting field on the rotor to be considered.The great 
majority of induction motors are built for 40 C rise 
by the thermometer method for continuous full load. 
A “service factor” of 1.15 is available for most of these 
machines, which means that 15 per cent overload can 















































50 
go a 
z J 
Sul ee 
3 
y 
& 20 
Vv 
TREE 
= 10 n-B4—k 8 2—- 
: Ge i Se | 
| 7a 
id to. 30 46 36 5 
AVERAGE “Cc RISE OF EMBEDDED COPPER 


Figure 14 — Curve showing temperature variation between 
copper and laminations in a typical large generator. 
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Figure 15— Chart showing relative expansion of copper 
and laminations. 
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he carried continuously without injurious heating. 
Just what temperature or temperature rise constitutes 
injurious heating is not defined, but ordinarily, a motor 
that operates at continuous full load with 40 C rise, by 
thermometer}might easily be expected to operate with 
approximately 50Jdegree rise or more on 15 per cent 
overload or at a total temperature of 105 C in a 40 C 
ambient temperature. This 10 degree higher continuou% 
operating temperature is apt to about cut in half the 
expected insulation life. The life curve would show 4 
reduction from 29.2 years to 15 years. 

With 25 per cent overload as recommended by both 
the War Production Board and the A. I. E. E. sub- 
committee, Table III would mean a possible tempera- 
ture rise of 60 C by thermometer, which would have 
a total possible temperature of 115 C and the insulation 
life would be cut from 29.2 years to 8 years. 

In war plants, in war times, such loading may be 
fully warranted. However, good judgment is always 
needed. Other factors affecting the motor loading, such 
as starting torque, maximum torque, etc. must be 
fully considered. Sometimes these factors, rather than 
the continuous rating, determine the motor size. Such 
cases, however, are relatively few. 

Direct current motors and generators — Direct current 
machines can be overloaded in much the same way as 
induction motors. The great majority of these machines 
in the general purpose class, at least, are also built for 
40 C rise by thermometer for continuous full load and 
also carry a “service factor” of 1.15. At this increased 
load the commutation would be expected to be within 
reasonable limits, but the insulation life will be approxi- 
mately cut in half. Large equipment and special appli- 
cations should be considered in each individual case. 

The War Production Board conservation order L-221 
limits the ratio of the rating of d-c open type 40 C 
motors to not more than 87 per cent of the determined 
load. This is equivalent to a factor of 1.15. The A. I. 
EK. E. sub-committee report of January, 1943, Table 
VI, dealing with restricted ratings for the same equip- 
ment limits the ratio to the same factor of 1.15. Both 
of these limitations refer more to new equipment to be 
purchased rather than to existing equipment. 

Transformers — The load that can be carried on 
existing transformers can be increased by adding 
auxiliary cooling equipment such as radiator fans, 
external oil coolers, or water spray equipment. The 
amount of additional loading that such devices permit 
varies widely depending on the design characteristics 
of the transformers, the type of cooling equipment, the 
permissible increase in voltage regulation, and the 
limitations of associated equipment also. 

If it is found that the bushings, leads, or other 
accessories are not a limiting feature, transformers, by 
the addition of any of these methods, may have the 
output increased in some cases as much as 25 to 67 
per cent. 

Switchgear apparatus —In general, switchgear ap- 
paratus is given a maximum rating based on permissible 
maximum temperature of operation. Under such con- 
ditions it is self-evident that the loading of switch- 
gear equipment beyond its name plate rating is not 
recommended. 

It is, however, generally true that switchgear has 
been applied with a considerable margin between the 
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rating of the switchgear and the actual current require- 
ments of the circuits in which they are used. Conse- 
quently, in a great many cases, the apparatus such as 
generators and motors can be loaded up without ex- 
ceeding the rating of the switchgear apparatus in the 
circuit. It would, therefore, seem that only rarely would 
the problem of getting more load on the electrical 
machinery be effected by the rating of the switchgear 
involved. 

In cases where the current rating of the circuit 
breakers might be lower than required in any given 
case where machines were being loaded up, it is possible 
in many cases, that by a redistribution of the breakers 
in a station or on a system, arrangements can be made 
for handling the increased load without the necessity 
of buying additional new equipment. 
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Figure 16 — Amortization of capital investment for vary- 
ing life of equipment (interest charges not considered). 


AMORTIZATION 


In any financial structure involving capital invest- 
ment it is generally good business to set aside a certain 
sum of money each year so that when the equipment 
involved becomes obsolete or worn out, funds will be 
available to cover the purchase of new and more 
efficient equipment. 

In considering Figure 16 the maximum of the vertical 
ordinates represents an arbitrary total capital invest- 
ment in dollars and the step curves represent the yearly 
annual amount set aside to amortize the total invest- 
mment when the equipment becomes obsolete, interest 
charges not being considered. 

In the example shown, two different conditions are 
considered. First, a certain piece of electrical machinery 
with class A insulation was intended to be operated at 
a total limiting temperature of 105 C and at the end of 
15 years it is assumed that the life of the machine is 
completed and will be replaced with new equipment. 
Second, the other case considered on this curve shows 
that the same machine is operated for a period of 
7 years at the same total limiting temperature of 115 C. 

As previously shown when stepping up the loading 
so that the total limiting temperature is raised to 115 C, 
the life of the equipment is reduced from 15 years to 
10.8 years so that from the 7 year period on to the 10.8 
period, an increased yearly amount of money should be 
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set aside to amortize the cost of the equipment at its 
obsolescence date. The fact must not be lost sight of, 
however, that from the 7 year period to the 10.8 period 
the overloaded machine is deriving a certain amount of 
additional revenue and therefore, the yearly increase in 
cost of the amortization is not the difference between 
the two sets of step curves but some value between 
the two limits shown. 


CONCLUSION 


It should be realized that temperature limits of insula- 
tion alone are not necessarily the yard stick from which 
to measure loading. 

Some years ago a large wound rotor type induction 
motor operating in a steel mill had its “peak” loads 
gradually stepped up, little by little, until it was carry- 
ing recurrent intermittent maximum peak loads equiva- 
lent to three and one half times its normal load rating. 
Under this condition of loading, the motor temperature 
was low, something under 50 C rise by thermometer, 
but the solder in the rotor clips could not be main- 
tained due to the high localized heating in this particular 
part of the machine which was in the first place never 
designed for such extremely high overload conditions. 

The motor was finally replaced by a much larger 
motor and the rotor clips were specially designed and 
made to meet the high recurrent peak load conditions 
required. 

This example is cited to show that ordinary electrical 
equipment is not always built like the so-called one- 
horse shay, where all component parts are so finely 
built, that when actual failure takes place, it occurs in 
all parts at one time. 

Electrical equipment, therefore, cannot always be 

judged from its temperature limits alone, but rather, 
like the chain, from the weakest link in its structure. 
Such conditions might be due to limitations in mechani- 
cal parts, slip rings, brush capacity, cable connections, 
torque and current requirements, etc. 
MThe question of securing increased capacity from 
present equipment is something that deserves the 
serious consideration of all manufacturers of such 
equipment, operators of such equipment and users of 
such equipment. 

To conserve critical materials in time of emergency, 
full advantage can be taken of getting the most out of 
such equipment with minimum material, even though 
the life of the equipment is considerably shortened. 

The movement, therefore, is such that it will affect 





Write for particulars. 
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On the widest range of TOUGH 
Rolling Mill Service, GATKE Fabric 
Bearings are eliminating delays and 
avoiding costly machine shop service. 
Precision moulded in all shapes and 
sizes for installation without machining. 
Made of many different material combinations 
to meet various service requirements in types 
for water lubrication, oil- or grease-lubrication 
and some unlubricated applications. 


tiot only old equipment, but it can be extended to 
usage of new equipment as well. 

The approach to the subject, however, should be 
along reasonable lines, rather in the manner of the step- 
by-step fashion as already explained, especially for 
large generators already installed, so that the maximum 
limitations will be gradually approached rather than 
endeavoring to secure too much increased capacity at 
one time and later meeting with unforeseen difficulties. 
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Improve your Light-oil plant efficiency 


KOPPERS 
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KOPPERS STEEL-SPIRAL 
WASHER PACKING 


Koppers has developed a uniform manufactured steel-spiral packing for which efficiency 
PP P P P g cy 
and pressure drop can be accurately predicted. It is now in service in twenty-two light-oil 
plants. In original design it makes possible the use of lower benzol-washers and lighter 
foundations. When used for the replacement of wood-grid packing, it decreases the gas- 
P grid p g & 
pressure drop and the resultant power consumption; and increases the transfer effect and 


light-oil recovery efficiency. 
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WASH-OIL PURIFIERS 


LIGHT On vaPoRs 


Wash-oil purifiers are now improving the opera- To wear Excm 
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tion of twenty light-oil plants. A wash-oil puri- 
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Engines made by Minneapolis- 
Moline Power Implement Company 
are doing some mighty essential 
work these days—such as powering 
the famous heavy-duty MM Jeeps 
and the many MM farm implements 
working to feed us and our Allies. 


So every minute of an MM engine’s 
years-long life is important. But 
most critical are the first three min- 
utes of the initial run, for 70% of 
engine wear occurs during those 
minutes. 


Now — enter Bowser Exact Liquid 
Control. Minneapolis- Moline pro- 
tects its engines during the test run, 
including those three most danger- 
ous minutes, with a Bowser Oil Cir- 
culating System that serves all test 
blocks. 


Periodic losses from scored pistons 


INDUSTRY PRODUCES MORE, 


How a Famous Manufacturer Protects 
Engines During the 


THREE MOST CRITICAL 
MINUTES OF THEIR LIVES | 








FASTER, 


BETTER—WITH BOWSER EXACT LIQUID CONTROL 

















































and bearings have been completely 
eliminated. There’s an important 
saving in oil, too. Previously, from 
7 to 9 quarts were used in testing 
each engine. Now the oil loss is only 
about 60 gallons for each 300 engines 
tested. 


Bowser Liquid Control, particularly Lu- 
brication Systems, are virtually standard 
equipment in American steel mills. Over 
90 per cent of all mills depend on Bowser 
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Not only has Bowser’s war production earned the Army-Navy E.. 
Bowser equipment has helped earn it for scores of other companies. 


BUY WAR BONDS 









lubrication for mill stands, pinion gear 
sets, reduction gears, turbines, turbo 
blowers and pumps, as well as for coolant 
filtration and circulation, the metering 
of fuel oil, etc. 








Bowser installations are engineered to be 
integral parts of the mill. Bearing sizes 
and pressures, heats, etc., are all factors 
in the designing. That’s why Bowser dom- 
inates in this field. Write for full informa- 
tion. BOWSER, INC., Fort Wayne 2, Ind. 



















The Name That Means 











= Exact Control of Liquids 
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Here is a cut-a-way view of a single cell of a typical 
Edison Alkaline Battery for operating electric trucks in 
industrial material-handling services. Note the rugged- 
ness and precision of its construction. The container, 
cover, pole pieces and other structural parts are made of 
STEEL. Even the active materials are permanently locked 
in perforated STEEL tubes and pockets. These in turn are 
securely assembled into STEEL grids to form the positive 
and negative plates. The STEEL cover is welded onto the 
container. This cell construction is entirely different from 
that employed in other types of storage batteries... and 
every difference is an advantage to users of alkaline 
batteries in industrial trucks. 
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Because of their STEEL construction, they are by far the 
most rugged and durable of all batteries. When it comes 
to standing up under the shocks, vibration and hard usage 
in material-handling services, they have no equal. Alka- 
line batteries in trucks have fallen off loading platforms 
and docks, turned over, and even dropped down elevator 
shafts with little or no damage... . and still delivered their 
full service life. The fact they can withstand such acci- 
dents, indicates the extra dependability that can be 
expected from them under more normal conditions. Their 
durable mechanical construction is also one of the prin- 
cipal reasons why alkaline batteries stay on the job and 
out of the repair shop, give longer life, and help cut mate- 
rial handling costs. Edison Storage Battery Division of 
Thomas A. Edison, Incorporated, West Orange, N. J. 
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in THE NEWS 


WITH TORRINGTON BEARINGS 

















OFFICIAL PHOTO U.S. AIR FORCES 


FLYING OVER 100 MILES AN HOUR this Army pilot of a Douglas B-23 tow plane is about to pick-up 
a 15-place glider. As the tow plane comes in, the arm of a pick-up device, manufactured by 
All American Aircraft, Inc., is lowered to catch the suspended tow line shown in the foreground. 
Torrington Ball Thrust Bearings were specified for installation in the mechanism of the pick-up, 
because of their capacity to withstand the severe and sudden shock loads encountered in 
the operation. 
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TURNING CRANKSHAFTS to precision limits is the 
important operation performed by this ma- 
chine tool manufactured by the Hall Scott 
Motor Car Company. Due to high loads en- 
countered in the center drive assembly, engi- 
neers specified the installation of two Tor- 
rington Ball Radial Bearings, as shown in the 
accompanying cross-section. The bearings 
have an outside diameter of 34’’; an inside 
diameter of 27”, and are 314” wide. 
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SUBMERGED in a bonderizing solution, the spe- 
cially designed NCS Needle Bearings, shown 
in the accompanying cross-section, are sealed 
in a leak-tight housing equipped with a com- 
pressed air line to prevent the solution from 
reaching the bearing during operation. This 
is another example of Torrington’s ability to 
adapt Needle Bearings to unusual applica- 
tions. If you need counsel on standard or 
custom-built bearings, TURN TO TORRINGTON. 





THIS THREE-H! ROUGHING BREAKDOWN SHEET MILL, 
built by Lewis Foundry & Machine, is equipped 
with two-row tapered roller bearings, sup- 
plied by Torrington’s Bantam Bearings Divi- 
sion, as shown in the accompanying cross- 
section. With each row employing 34 rollers, 
1%” long and 1-3/32” in diameter, these 
bearings have a radial load capacity of 216,200 
pounds; a thrust load capacity of 148,900 
pounds at 100 R.P.M. 





THE TORRINGTON COMPANY 








Torrincro Bearincs 


STRAIGHT ROLLER - TAPERED ROLLER - NEEDLE - BALL 


SOUTH BEND 21, 


BANTAM BEARINGS DIVISION 
INDIANA 
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A TYPICAL gas flow chart made on a Hagan 
controlled furnace in which air-flow is con- 
trolled from furnace temperature and gas 
flow from fuel-air ratio. 





HAGAN Spinning Pilot Valve—an exclusive 
development that gives Hagan Control its 





high sensitivity and fast response. 


_— present day steel mill fur- 

nace differs from its early pre- 
decessors in that it makes more 
general use of forced-air delivery, 
more extensive use of insulation and 
more efficient use of heat recovery 
apparatus. The effect of all these 
improvements on operations is to 
boost maximum firing rates and 
lower the quantity of fuel necessary 





to satisfy radiation and stack losses 
when the furnace and work are up to 
temperature. 

This places an unusual burden on 
the air-fuel ratio regulating equip- 
ment. It must be rugged enough to 
operate at high differential pressures 
yet sensitive enough to maintain 
accurate fuel-air ratios at the lower 
firing rates. 


The use of a sensitive diaphragm 
system in which the weight of all 
parts has been cancelled out of the 
weighing operation and a super- 
sensitive spinning-type pilot valve 
which is devoid of friction assure 
the user of Hagan apparatus reliable 
and accurate control at low as well 
as high firing rates. 

Write for complete information. 


HAGAN CORPORATION: HAGAN BUILDING: PITTSBURGH 30, PA. 


HAGAN Milonic. COMBUSTION CONTROL 
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1.—Checking tooth contact with worm and gear located at exact 2.— Checking tooth contact by means of “bearing blue” after assembly 
center distances, checked to within 1/10,000th of an inch. 





Before assembly, every De Laval Worm Gear is tested on the machine shown at 


the left, in which it is accurately mounted with the center line of the gear and 
the center line of the worm correctly spaced and at true right angles. Under these 
conditions the tooth contact is observed and the back lash accurately measured. 
After assembly in the gear case, tooth contact is re-checked by means of 
bearing blue to assure correct adjustment. Such checking and holding center dis- 
tances within close limits assures satisfactory operation of De Laval Worm Gear 
Speed Reducers, and facilitates installation when De Laval Worm and Gear 





sets are purchased for use in other machinery. 


Specifications alone do not make a worm gear. 





TURBINES + HELICAL GEARS and Ww O R M G EAR D i Vv l S | ©] NI 


WORM GEAR SPEED REDUCERS 
CENTRIFUGAL PUMPS «+ CEN 


TRIFUGAL BLOWERS and COM 


a oe ee STEAM TURBINE COMPANY - TRENTON 2, NEW JERSEY 
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NEWS SUPPLEMENT 


REPUBLIC TO EXPAND PRODUCTION OF 


GI TOL ano teel 


ENGINEERING SERVICE 


TO THE IRON AND STEEL 


INDUSTRY SINCE 1907 


HIGH STRENGTH, LOW ALLOY STEELS 


A Plans for a large expansion in its 
production and sale of high-strength, 
low-alloy steels to meet anticipated 
post-war demands for light-weight 
equipment in the transportation field 
were announced today by Republic 
Steel Corporation. 

N. J. Clarke, vice president in 
charge of sales, stated that Republic 
has acquired license rights for the 
manufacture of “Cor-Ten” and 
““Aldecor”’ steels. 

At the same time, Republic will 


continue to produce and market its 
own trademarked product, “Republic 
Double Strength Steel,” which Re- 
public developed for the trade some 
years ago. 

“Cor-Ten,” widely used for many 
years, is a patented steel produced by 
Carnegie-Illinois Steel Corporation, 
and other subsidiaries of U. 5S. Steel 
Corporation. ‘“Aldecor,” a compara- 
tively recent product among the high- 
strength, low-alloy steels, was the 
result of research by Alloys Develop- 


NOT A COBBLE IN A CARLOAD.... 














DAN REEBE L PHOTO 


Roll designers of Republic Steel Corporation had a reunion at the annual meeting 
of the Association of Iron and Steel Engineers. Left to right, standing: Victor 


Williams, Dilworth-Porter Division; 


Earl Auer, Canton Works; J. Victor 


Halidin, Buffalo District; Charles Barrett, Chicago D.P.C. Plant; J. A. 
Lafferty, Warren District; Peter Reynolds, Massillon Works. Sitting: John 


Wessman, Cleveland general office; 


John Hindmarch, Chicago District; 


George Pimlott, Cleveland District; and Paul Frey, Youngstown District. 
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ment Corporation, of Pittsburgh, and 
was developed by Republic Steel 
Corporation. 

Mr. Clarke said, ‘““The trend which 
began several years before the war 
toward the use of lighter but stronger 
steels by the transportation industry 
will accelerate sharply as soon as 
wartime restrictions on steel produc- 
tion are lifted. 

“Republic believes that the addi- 
tion of these two leading brands of 
high-strength steels will help to round 
out our range of products available 
for the construction of railroad freight 
and passenger cars, street cars, buses, 
trucks and trailers, and other similar 
applications in the transportation 


field.” 


NEW UNIVERSAL CHUCK 
WILL FIT ALL LATHES 


A The Ideal Commutator Dresser 
Company, 1045 Park Avenue, Syca- 
more, Illinois announce a new uni- 
versal 3-jaw chuck to supplement 
their popular line of machine tool 
accessories. 

This new chuck is inexpensive, yet 
precision made to assure accurate 
turning. The body is of high grade, 
fine grain, high tensile strength semi- 
steel. Ample resistance to shock, 
load and unusual stress is provided by 
rib construction. 

No expense has been spared in 
special tooling required to make the 
threads of the scroll as accurate as 
possible. The scroll is made of alloy 
steel and has heavy proportions to 
assure true turning and long life. 

Two sets of jaws are furnished, one 
for internal and the other for external 
work. The jaws are made of specially 
treated alloy steel to give toughness 
and strength. If one jaw is damaged, 
it can be readily replaced. 


At present, the Ideal chuck is 
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PHILCO IS READY TO REDUCE 


Se 
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YOUR POST-WAR BATTERY” 
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{HE {EW “PHILCO THIRTY” 


GIVES F010 Longer Lie 


Storage battery purchases made from now on, 
are essentially a post-war investment. So be 
sure to keep posted on this sensational post- 
war Philco Battery development—the new 
Philco Thirty that gives 30% longer life! 
Here, at last, is a really revolutionary new 
long-life construction—employing a brand 
new principle of FABRICATED INSULA- 
TION !* It’s available now in certain types and 
limited quantities. And as rapidly as war time 
restrictions are eased, Philco will make it pos- 
sible for every user of electric industrial trucks 
to share in the new economy and more effi- 
cient operation of this great new battery. 
Write today for information. *Patent Applied for 


PHILCO CORPORATION, STORAGE BATTERY DIVISION 


Sf 
PHILCO 


INDUSTRIAL TRUCK 


BATTERIES 


FOR 50 YEARS A LEADER IN INDUSTRIAL 
STORAGE BATTERY DEVELOPMENT 
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available in the 5 in. size only. A 


mounting adapter is furnished with 
each chuck so that the chuck may be 
accurately fitted to the particular 
lathe on which it is to be used. 


PATENT GRANTED FOR 
COLD FINISHED STEEL 


A LaSalle Steel Company has an- 
nounced the granting of a patent 
covering such steels as are sold under 
the trade name Stressproof. 

The patent, U. S. 2,320,040, covers 
the method as well as resultant prod- 
ucts. This new method of cold finished 
steel bar production consists of a 


combination of cold finishing and 
thermal treatments to obtain uni- 


form and dependable strengths and 
straightness, as well as other advan- 
tages. 

While the new method can be used 
in the production of a wide range of 
steels, the company reports that the 
process is most applicable to the 
modified pearlitic manganese steels. 

Over 50,000 tons of steel made by 
this patented method have been used 
by industry. 


810,000 KVA IN NEW 
GENERATORS FOR RUSSIA 


A International General Electric will 
supply nine 90,000 kva generators for 
the U. S. S. R. Dnieprostroi hydro- 
electric plant, according to an an- 
nouncement by the company. The 
huge generators, already in construc- 
tion at General Electric’s Schenectady 
Works, will give the famous plant a 
15 per cent greater output capacity 
than it had originally. 

The new generators will replace 
those partially destroyed by the 
Russians when they retreated before 
the Germans in 1941. The original 
generators for the plant, which was 
completed in 1933, were rated 77,500 
kva and 88.2 rpm. The new 90,000 
kva units will operate at 83.3 rpm. 
This decrease in speed, coupled with 
the increase in kva, results in an 
equivalent increase in size of 21 per 
cent. They will be the largest gener- 


ators in diameter and total weight 
ever built. 

Hydraulic turbines for the station 
are being built by the Newport News 
Dock Com- 


Shipbuilding and Dry 
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pany. Each of these waterwheels will 
be capable of developing 100,000 hp. 

Financing of the machines will be 
by the Soviet Union and not by lend- 
lease, according to an announcement 
by the War Production Board. The 
WPB announcement also stated that 
no fixed delivery date would be 
promised for the machines and 
“manufacture would not be allowed 
to interfere with the production of 
war supplies or equipment needed 
for essential civilian production.” 





















































eteening anite in the 
Hays Series OT Draft or 
Pressure Recorder are the 
famous Hays dry or dia- 
phragm type which are ex- 
tremely accurate under 
mill conditions. 









ETTER PRODUCT 
CONTROL is pos- 





The Dnieprostroi dam, a reinforced 
concrete structure across the Dnieper 
River at Zaporozhe, was blown up 
by the Russians in August, 1941, 
when the Nazis invaded that section 
of the country. The Germans spent 
more than a year in repairing the 
dam and eventually got some power 
from the station. But late in 1948 
when the Russians drove the invaders 
out of the Ukraine, the Germans 
completed destruction of the station 
and the dam. 


GUARD 
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ay \- 


Series OT 
DRAFT or 
VY) Bee: 
RECORDERS 
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sible with Hays Draft or Pressure Recorders which are a 
positive guide to balanced draft conditions in soaking pits, 
open hearths, slab mills, annealing and other furnaces. They 
eliminate guesswork, save man power and reduce rejects to 
the minimum. They are a real help in the all-out effort for 
bigger and better steel production. 


The ten-inch, 24 hour charts give a permanent record of 
day in and day out performance of every furnace. Two draft 
values, two pressure values, two differential values or any 
combination of two of these three values may be recorded. 
Or temperature may be included if desired and mercury 
switches may be provided to operate an alarm or a power 
unit to open and close a damper, etc. 


Any way you look at it, the Hays Series OT Draft Recorder 
is a Guard over furnace operation and merits your investi- 


gation. Write for Bulletin 39-232. 


MICHIGAN 


CITY. INDIANA, US 





























G-E DELTABESTON CABLE 


can bake out the insulation on your wiring, raise havoc 
with your motors and cause power failures at the most 
inopportune time. That’s why mill operators install 
Deltabeston Asbestos-insulated Power Cables. Then 
they know their power, lighting and control circuits are 
— protected even in scorching heat such as around 
soa 

tions. Next time rewire with Deltabeston and be safe. 


ideal for installations where constant high temperatures 


P 


an exclusive process which provides great heat resistance. 
The asbestos is felted or taped to the flexible copper to 


E 


The braid is then impregnated with a compound to 
provide the cable with high resistance to heat and 
moisture. 


there’s a Deltabeston product to fit your needs. For additional 
information write to Section Y1142-31, Appliance and Mer- 
chandise Dept., General Electric Company, Bridgeport, Conn. 
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Heat, the most destructive agent of electrical circuits, 


ing pits, boiler rooms, kilns and in other hot loca- 


Deltabeston Power Cables Types AVA and AVL are 


revail. Deltabeston is insulated with asbestos purified by 


roduce a very tight bond. AVA and AVL Cables are 
raided with a heavy asbestos to protect the insulation. 


Regardless of the cable application, if heat is a problem, 


Hear the General Electric radio programs: ‘‘The G-E All Girl Orches- 
tra” Sunday 10 P.M. EWT, NBC. “The World Today” news every 
weekday 6:45 P.M. EWT, CBS. 


BUY WAR BONDS AND KEEP THEM 


GENERAL (48 ELECTRIC 








ALLOY ADDITIONS WILL 
IMPROVE CAST IRON 


A Two “stabilizing inoculants” for 
cast iron, which provides all the well- 
known benefits of chromium in iron 
without the usual increase in depth 
of chill, have been developed by Elec- 
tro Metallurgical Company, a unit of 
Union Carbide and Carbon Corpora- 
tion. They are known as “CMSZ” 
alloys 4 and 5. These new ladle- 
addition alloys are a handy means of 
adding both chromium and _ strong 
graphitizing agents. 

Proper use of one of these ““CMSZ”’ 
alloys will result in noticeable im- 
provement in the physical properties 
of a cast iron. Chief among the bene- 
fits derived are the increased hard- 
ness and wear resistance obtained 
from the addition of chromium; yet 
these effects are achieved with little 
or no loss in machinability. Even 
when the chromium content is as high 
as 2 per cent the iron is machinable. 
The alloys also improve the tensile 
and transverse strength of a cast iron; 
they greatly reduce the tendency to 
growth; and they impart higher resist- 
ance to oxidation and to the annealing 
effect of elevated temperatures. 

In most irons, worthwhile improve- 
ment is obtained if enough “CMSZ” 
alloy is introduced to add 0.35 per 
cent chromium. However, the correct 
grade and amount of alloy to use will 
depend principally on the composi- 
tion of the base iron and the results 
desired. Further information on “CM 
SZ” alloys is obtainable from Electro 
Metallurgical Company, 30 East 
42nd Street, New York 17, N. Y. 


COMBUSTION SURVEY 
OFFERED TO INDUSTRY 


AA service recently announced by 
Cities Service Oil Company offers 
without charge or obligation, a com- 
plete combustion control test made in 
your own plant. Using a new instru- 
ment developed by Cities Service and 
thoroughly tested on all types of fuel 
and combustion equipment, such tests 
have been found to reveal possibilities 
of fuel conservation, increase quantity 
and quality of product, and reduce 
furnace maintenance. This service is 
available in Cities Service marketing 
territory east of the Rocky Moun- 
tains. For further details write Cities 
Service Oil Company, 919 N. Michi- 
gan Avenue, Chicago 11, Illinois. 
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ALLOY POWDER AIDS 
IN TIPPING TOOLS 


A Carbide and high speed steel 
tipped tools are generally tipped by 
preplacing a strip of brazing alloy, 
together with a sufficient amount of 
flux, between the tip and the shank. 
The assembly is then placed in a 
furnace, or heated with an induction 
coil. This procedure, however, is 
sometimes objectionable, as the foil 
may become tarnished or oxidized and 
then require a temperature consider- 
ably above its own melting point to 
flow freely. Experiments have proved 
that the use of alloys in powder form 
would present definite advantages 
over the use of silver brazing alloys 
in the form of foil. 


There are, therefore, two outstand- 
ing silver-copper and one copper 


GUN SAVES MANHOURS IN 


alloy used for tipping tungsten car- 
bide and high speed steel tools now 
available in a fine powder. These 
alloys are very economical in use 
since the required flux is mixed right 
in with the powdered alloy. This elim- 
inates any waste of flux during 
preparation. Then, too, the powder 
does not require the special handling 
necessary for cutting the foil into 
small pieces for exact preplacing. 

These alloys are the product of the 
Eutectic Welding Alloys Company. 
They are known as 

EutecRod 1800 (lowest melting) for 
H.S.S. 940-1140 F. 

EutecRod 1601 (high tensile) for 
tungsten carbide 1020-1250 F. 

EutecRod 16 (heat resistant, high 
tensile), for tungsten carbide 1300- 
1750 F (furnace temp.). 

After the customary degreasing and 


APPLYING 


COAT OF INSULATION TO FURNACE WALLS 


A Open hearth operators will be 
interested in a new gun designed to 
speed up the sealing and insulating of 
open hearth walls and bulkheads. 

This gun syphons dry Therm-O- 
Flake insulation direct from the ship- 
ping carton, mixes with water and 
sprays to the refractory wall in one 
operation. Premixing is eliminated. 
Application is 6 to 8 times faster than 
by manual methods. 


The Therm-O-Flake gun operates 
on standard air and water pressures. 
It weights but 4 pounds and can be 
moved about as easily as a man can 
walk. Units are shipped complete with 
15 foot sections of air, water and 
vacuum hose and all necessary valves 
and fittings. Complete information 
may be had by writing Illinois Clay 
Products Company, 608 5. Dearborn 
Street, Chicago, Illinois. 


Mixing the dry Therm-O-Flake insulation with water as it sprays, this gun 
operates on standard air and water pressures. 
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grinding, the powdered alloy is spread 
on the surfaces to be joined, and the 
tungsten carbide tip is placed on top. 
The assembly is then heated until 
the alloy melts. The metal flows freely 
at a very slight increase in tempera- 
ture above the melting point since the 
weld metal is pulverized. Oxidation 
of the tungsten carbide is prevented, 
as each particle of molten alloy im- 
mediately “‘tins’’ and adheres to the 
surfaces being joined. 

Many leading manufacturers of 
tipped tools have already adopted this 
new process which should be of 
interest to all tool users. 


NEW PROTECTIVE 
LOTIONS FOR SKIN 


A Mine Safety Appliances Company 
has announced the addition of Fend- 
U, Fend-F, and Fend-PC to its Fend 
group of protective creams and lotions. 

Fend-U is a lotion which forms a 
semi-water repelling barrier on the 
worker’s skin against all types of 
cutting and oils and cooling com- 
pounds, kerosene, carbon tetrachlor- 
ide, tetrachlorethylene, benzol, other 
solvents and degreasers, mild acid 
and mild alkaline solutions, alcohols, 
and acetates. 

Fend-F is a water soluble heavy 
duty lotion which helps guard against 
dermatosis from aluminum, magne- 
sium and zine dusts; forms an effec- 
tive barrier against Fiberglas, sharp 
particles, fruit and vegetable fuzz, 
chlorinated solvents. 

Fend-PC helps reduce 
perspiration where this is the cause of 
skin irritation — thus helping to pre- 
vent rusting of polished metal sur- 
faces through contact with skin 
moisture. It is a water soluble cream 
which protects the skin against dust- 
borne irritants, grime, grease, dirt. 

Fend creams and lotions, according 
to Mine Safety, form a protective 
physical barrier on the skin against 
scores of irritants encountered in in- 
dustry. They are simply rubbed onto 
the exposed skin, before work, and 
are easily removed with mild soap and 
warm water at work’s end. There are 
now nine Fend types, including the 
three new additions. Descriptive liter- 
ature, including a detailed application 
chart, isavailableon request from Mine 
Safety Appliances Company, Brad- 
dock, Thomas and Meade Streets, 
Pittsburgh 8, Pennsylvania. 
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The Stripper as illustrated will perform three distinct stripping operations without change in 


the stripping unit. 


(1) Strip small-end-up or standard ingots. 
(2) Strip big-end-up hot top ingots. 


(3) Break small-end-up ingots loose from stools. 


With this type of Stripper it is possible to strip a mixed heat without lost time. 
\ Aye Additional Morgan equipment in this plant includes: Two 300-Ton, 65’0” Span Pouring Cranes. 
' =| Three 150-Ton, 65'0” Span Pouring Cranes. Two 150-Ton, 80*3” Span Hot Metal Charging Cranes. 


\ 











4 Clarktronic Regulators are Elec- 
tronic Devices designed to maintain 
and control the relation of speed, 
current or voltage to a basic oper- 


ation such as speed. 


@ Clarktronic Regulators provide 
performance that existing electric 


regulating devices cannot supply. 


@ A variety of applications, where 
extreme accuracy is needed, are 
possible. Used at present to control 


current vs Speed, other applications 
are to control speed, temperature, 
light output, voltage, and allied 


functions. 


@ Clarktronic Regulators are simple 
in construction, with a minimum of 
wearing parts, thus presenting no 
maintenance problem. They are 
practically instantaneous in re- 
sponse, and extremely accurate in 


performance. 


@ For further information, please 
forward inquiries with complete ap- 
plication data, to the address below. 





CONTINUE TO ROLL WITH CLARK CONTROL Pe 


(3) THE CLARK CONTROLLER CO. 








Ee 


1146 EAST 152"°ST. _ CLEVELAND, |O, OHIO alll 
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ANNOUNCE DRILLS MADE 
BY NOVEL PROCESS 


A Just announced by Republic Drill 
and Tool Company, Chicago, Illinois, 
is the new “Shankless” high speed 
drill, a development originated and 
perfected by Raymond R. Rausch, 
general superintendent of the Ford 
Motor Company, where the drill has 
been in use for six years. The new 
drill has a continuous flute produced 
by roll-forging and hot twisting, and 
it is driven by a removable taper 




















E Laniraile BACKLASH, FRICTION, 
WEAR AND CROSS-PULL 


the four destructive evils of other types 
and makes of couplings that prevent 
a permanent care-free installation. 


The Thomas All-Metal Coupling has: 
No Chains, No Gears, No Rubber. 
No Lubrication Required 




























shank. Advantages claimed for the 
new drill include lower cost, a greater 
usable portion of the flutes, and great- 
er strength because of a heavy web. 








TYPE DBZ-D 
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WRITE FOR COMPLETE 
ENGINEERING CATALOG 








THOMAS FLEXIBLE COUPLING CO. 
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After six years of use at Ford Motor 
Company, this shankless drill is 
available to industry in general. 


There are two disadvantages: It is 
necessary to buy and maintain a 
supply, of drill drivers (the removable 
taper shank), and because of the 
heavy web, it is necessary to thin the 
web each time the drill is resharpened. 
Six years of use at the Ford Motor 
Company, however, indicate that 
these disadvantages are far out- 
weighed by the advantages offered. 
The shankless drill is made in 135 
sizes, from 4 in. to 2 in. diameter. 

For further information, write Re- 
public Drill and Tool Company, 
322 S. Green Street, Chicago 7, 
Illinois. 


HOIST HOOK DESIGN 
HAS SAFETY FEATURES 


AA heavy duty hoist hook that is 
just about the last word in safety has 
appeared on the market under patent 
No. 2,359,557. The invention of an 
active engineer, this hoist hook safely 
handles loads up to 200 tons. 

Robert Hoffman, the inventor, 
while engaged on such projects as the 
North Island Naval Base at San 
Diego, Pan-American Highway, etc., 
experimented with many types and 
designs of hoist hooks. His goal was a 
hook which would be proof against 
breakage, slippage, work stoppages 
and accidents to life and property. 
He firmly believes that this goal is 
reached in the new ACLC hoist hook 
and leading American engineers agree 
with him. 

A single No. 2 ACLC safety hoist 
hook weighs only 91% lb, yet has a 
guaranteed capacity of 10 tons and 
has withstood without any ill effects 
a Columbia University laboratory 
proof load test of 60,000 lb. Because 
it is carefully engineered for the pur- 
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pose the ACLC hoist hook keeps hoist 
and load in true alignment, while the 
patented shoulder and lip eliminates 
load slippage and hook straightening. 
Even should the heavy pin shear, the 


“weight of the load would continue to 


hold on the safety shoulders and lips. 
Although originally planned and made 
solely for use on his own assignments, 
Mr. Hoffman has arranged to have 
his hook manufactured and distribu- 
ted by the American Chain Ladder 
Company, Inc., 151 East 50th Street, 
New York City. 


REEL BALANCES AND 
HOLDS SMALL TOOLS 


A The Appleton Electric Company, 
1701-41 Wellington Avenue, Chicago 
13, Illinois, manufacturers of Uni- 
lets, Reelites and other electrical 
products, announce the Retract-o- 
Reel, which is a_ light-weight all 
cast balancing reel used for sup- 
porting portable tools, as well as 
air and electrical devices weighing up 
to 10 pounds. Reels support light- 
weight drills, screw-drivers, assembly 
tools, ete., directly over production 
line while operator is otherwise en- 
gaged. When operator has finished 
using a tool, the Retract-o-Reel lifts 
tool up over work and out of the way. 
Reels have adjustable cable clamps 
which hold tool in exact position for 
easy reach and access. The Retract-o- 
Reel eliminates lost motion and 
affords highest efficiency on produc- 
tion lines. 


REFRACTORY USED IN 
TUYERES AND COOLERS 


A Recently new types of safety 
tuyeres and coolers have been de- 
veloped for blast furnace use by 
5. P. Kinney Engineers. 

The Fleisch refractory safety 
tuyere contains refractory packing 
in the back part of the cooling section. 
In the development of this type of 
tuyere, it was found that only the 
nose section of the tuyere needs water 
cooling, and therefore the back of 
tuyere may be packed with refractory. 
The presence of refractory packing 
in the rear portion of the tuyere re- 
tards, or prevents, molten metal from 
cutting through the back end of the 
tuyere and causing a furnace stop. 
This refractory packing has been 
found capable of holding the molten 
slag and metal for a considerable time 
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after the tuyere has been badly 
burned. The operator therefore may 
wait for a tuyere change until a con- 
venient stop occurs. Tuyeres of this 
type have been found to give long 
life in service and the safety feature 
is of considerable advantage in oper- 
ation, according to the manufacturer. 

The refractory lined safety cooler is 
made of bronze, similar to other cool- 
ers, except that on the inside and the 
lower portion of the cooler a refrac- 
tory lining has been set in. This re- 
fractory lining extends for about one- 





third of the way around the inside of 
the cooler and consists of ordinary fire 
brick in the form of splits laid into 
the cooler. In case molten iron runs 
back through the tuyere and blow 
pipe, and subsequently cuts the blow 
pipe, this molten iron will not cut 
the cooler. The refractory lining pro- 
vides protection to the cooler and has 
been found to eliminate lost time 
due to the cutting and subsequent 
changing of coolers. For further de- 
tails address S. P. Kinney Engineers, 
233 Oliver Avenue, Pittsburgh, Pa. 





Three 15,000 CFH Kemp Atmos-Gas Producers for a Leading Steel Mill 


Specify “The Kemp Atmos-Gas Producer 
for Controlled Metallurgical Atmospheres” 


The Kemp Atmos-Gas Producer is available in Standard sizes ranging 
from 1,000 to 50,000 CFH. Combusting ordinary fuel gases, one basic 
design (with suitable modifications) provides a proper, variable and 
controlled atmosphere for such diverse heat-treating operations as: 


HIGH CARBON AND STEELS BRASS 
ALLOY STEELS Annealing Clean annealing 
Anecciie Bright annealing Furnace brazing 
9 Tempering and hardening Silver soldering 


Bright annealing 

Bright hardening 
Tempering and hardening 
Reduction and sintering 
Normalizing 





Address The C. M. 
Kemp Mfg. Co. 405 E. 
Oliver St., Baltimore- 
2, Maryland 


Gas carburizing 
Furnace brazing 

Short cycle hardening 
Reduction and sintering 
Normalizing 


COPPER 
Bright annealing 
Furnace brazing 
Silver soldering 


Ask for Bulletin 101.14 


OTHER KEMP PRODUCTS 


Inert Gas Producers 

Adsorptive Dryers for Air and Gas 

The Industrial Carburetor for premixing gases 
Immersion Heaters 

Submerged Combustion Burners 

A complete line of Industrial Burners, and Fire Checks 
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New Literature 


A To aid heat treaters in the safe 
handling of anhydrous ammonia, 
Pennsylvania Salt Manufacturing 
Company, Widener Building, Phila- 
delphia, Pennsylvania, has just issued 
a bulletin “Heat Treating with Am- 
monia.”’ Although discussing only 
such operating details as bear directly 
on ammonia, the booklet gives con- 
siderable information on the proper- 
ties of anhydrous ammonia and on 
recommended methods for handling 
and using the gas. Copies of the 
booklet are available upon request. 


A In a new bulletin, “H-W Refrac- 
tories,’ Harbison-Walker Refractories 
Company, Pittsburgh, Pennsylvania, 
sets forth information concerning re- 
fractories regularly produced at their 
Kentucky-Southern Ohio — district 
plants from high quality flint and 
plastic clays produced in the com- 
pany’s own mines. The folder also 
contains information concerning Har- 
bison-Walker insulating firebrick and 
high temperature bonding mortars. 


A Just published by the Vulcan Iron 
Works, Wilkes-Barre, Pennsylvania, 
bulletin No. A-394 features tank-type 
steam locomotives manufactured by 
the company. Well illustrated 
throughout, the bulletin also shows 
larger tender-type steam locomotives, 
diesel, gasoline and diesel-electric 
models produced. Also included are 
several pages of data useful in deter- 
mining locomotive capacity, rail size, 
etc. A copy of the bulletin may be 
had upon request. 


A Under the title “Graphitar,” a 
United States Graphite Company 
booklet sets forth a wide variety of 
products made from carbon-graphite. 
The material which is mechanically 
strong yet very light in weight, has 
self-lubricating properties and is 
strongly resistant to chemical attack. 
It will not warp and shows practically 
no expansion or contraction with 
extreme changes in temperature. 
Manufactured in several basic grades, 
Garphitar has been applied as rotary 
pump blades, rotary pressure joint 
seals, turbine packing rings, pump 
and coupling seals, metal-backed 
bearings, piston rings, metering discs, 
sump pump bearings and many other 
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uses. Copies of the booklet may be 
had by writing the United States 
Graphite Company, Saginaw, Michi- 


gan. 


A An unusual booklet recently pub- 
lished by the Aetna-Standard Engi- 
neering Company, Youngstown, Ohio, 
combines the company’s 1944 annual 
financial report with a well illustrated 
catalog section showing Aetna-Stand- 
ard’s facilities for designing and 
building its broad line of mill and fac- 
tory equipment as well as for produc- 
tion of war goods. 


AA new 8-page bulletin, G-448, 
illustrates and describes in detail the 
speed indicating and speed recording 
tachometers offered as accessories for 
the Reeves varialle speed control 
units — the Transmission, the Vari- 
Speed Motor Pulley and the Moto- 
drive. Thus, visible indication of 
exact speed may be had with installa- 
tions of the variable speed drives. A 
copy of the bulletin may be obtained 
by writing the Reeves Pulley Com- 
pany, Columbus, Indiana. 


A A new enlarged edition of its ther- 
mocouple data book and catalog has 
been issued by Wheelco Instruments 
Company, Harrison and Peoria Sts., 
Chicago 7, Illinois. Designated bul- 
letin S2-5 and containing 40 pages, 
the catalog describes products, gives 
prices and offers recommendations for 
thermocouple users. It gives data 
helpful in selection of thermocouples, 
lead wire, protecting tubes, heads 
and insulators. Also included are 
millivolt tables on the various types 
of thermocouples, temperature con- 
version tables, tables on wire resist- 
ance and on pipe and wire sizes, and 
a fraction-decimal equivalent chart. 


A A method for holding constant the 
temperature of electrically heated salt 
pots, by means of a reliable control 
system which readjusts promptly the 
rate of heat input at the first indica- 
tion of a temperature change, is 
described in a new 8-page bulletin 
just issued by Leeds and Northrup 
Company. 

The bulletin describes equipment 
which is suitable for either internally 
or externally heated salt pots: a Ray- 


otube detector and a duration-adjust- 
ing type of Micromax electric control. 
Together they comprise a system de- 
veloped to provide the same close 
regulation which M.E.C. control 
formerly made available only to 
those fired by fuel. 

Where this control is used, it is 
claimed that bath temperature is held 
uniform during heat treat and _ is 
brought back quickly to control point 
each time new work is added. Over- 
shooting is prevented, rejects are re- 
duced and more and better work 
results. 

This control system is said to be 
“asy to operate, to maintain and to 
install. Once the controller has been 
set to the desired operating tempera- 
ture, control is automatic. The Rayo- 
tube, which sights downward into a 
closed-end tube immersed in the 
bath, or simply sights directly on the 
surface of the hath, holds its calibra- 
tion indefinitely ... needs no_ re- 
placement. The Micromax controller 
and M.E.C. control unit can be 
shipped mounted on a factory-wired 
panel. No tapped transformer is 
required. 

A copy of this illustrated publica- 
tion is available to anyone interested. 
Write for bulletin N-33B-621(1), 
Leeds and Northrup Company, 4934 
Stenton Avenue, Philadelphia 44, 
Pennsylvania. 


A Vo acquaint grinding wheel users 
with the newly announced standard 
markings for identifying grinding 
wheels and other bonded abrasives, 
The Carborundum Company has 
prepared Grinding Facts, a 136 page 
reference book on grinding which in- 
cludes a complete explanation of the 
new marking symbols; a compre- 
hensive schedule of grading recom- 
mendations for general, toolroom, 
diamond wheel, and thread grinding; 
a description of each common type 
of grinding; safety rules; and a table 
of useful speeds. 

For a free copy of Grinding Facts, 
write on your business or company 
letterhead to The Carborundum Com- 
pany, Niagara Falls, New York. 


A “Keeping Air Circuit Breakers in 
Trim” is the title of bulletin No. 4408, 
recently published by the I-T-E Cir- 
cuit Breaker Company. An air circuit 
breaker, like any other machine, per- 
forms better and lasts longer when 
given a reasonable amount of care. 
“Breaker won't stay closed?’’— 
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| More Horsepower 
for your Dollar! 


With the new Speedaire Fan-Cooled Reduction Unit, hursepower 
works for you instead of going to waste. Heat generated during 
operation is continually scoured off the outer surfaces of the oil 
j reservoir by a high-velocity air stream. 
Speedaire stays cool—delivers up to twice the capacity of standard 
worm units of equal frame size at usual motor speeds—thus giv- 
ing you more horsepower for your dollar. 
Install modern Speedaire Units on your new machines and you 
insure the dependable performance of your equipment through 
the years ahead. The Cleveland Worm & Gear Company, 3278 
East 80th Street, Cleveland 4, Ohio. 


We Affiliate: The Farval Carporation, Centralized Systems of Lubricatior 
\ 
\; 
























In Canada: PEACOCK BROTHERS LIMITED 


SPEEDAIRE 


FAN COOLED 
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“Contact impression? What's that?” 

“How much oil in the time-delay 
cups?” — are only a few of the ques- 
tions answered. This new eight page 
booklet, written to help men who are 
responsible for air circuit breakers, 
may be obtained by writing to The 
I-T-E Circuit Breaker Company, 
19th and Hamilton Streets, Phila- 
delphia 30, Pennsylvania. 


A Just off the press is a new bulletin 
describing the new Askania power 
unit. This equipment has been de- 


signed to extend the range of uses for 
air operated controllers. It is prim- 
arily actuated from the air loading 
pressure of an air operated controller 
and employs hydraulic operation to 
control heavy valves and dampers. 

A copy of bulletin 120 may be had 
by writing the Askania Regulator 
Company, 1603 5. Michigan Avenue, 
Chicago 16, Illinois. 


A Crucible Manufacturers’ Associa- 
tion, whose members are engaged in 
manufacturing crucibles for melting 


Wherever you need more room for unusual 
splicing, tapping, or pulling requirements, 


use Form 8 





(CONDULETS are made only by CROUSE-HINDS) 





Large wiring chamber is both wider and longer. Will ac- 
tors 


commodate more or larger conduc 


LS. 


Extra wide surface for gasket between Condulet and cover. 


Dome shaped blank covers in sheet steel or cast Feraloy 


provide extra wiring space. 


Bakelite covers, either blank or with two wire holes and 
three knockouts. Blank Bakelite covers may be drilled 
when more than five wires are required or to meet 


special requirements. 


Sizes. Thick wall threaded 14” 


) 


threadless 1%” through 2”. 


Sheet Steel Cover 


<. B 


Cast Feraloy Cover 





through 4”. Thin wall 


ill Type 


Blank Bakelite Cover 


Bakelite Cover with Wire Holes 





i 


Type E 





(, 


Type LR 


U 





Type L' 


If 


Type LB 





( 


Type C 





( 


Type TB 





Uf 





ates 


Type X 


CROUSE-HINDS COMPANY 


SYRACUSE 1, N. Y.. U.S.A. 


Olfices: Birmingham Boston — Chicago — Cincinnati -- Cleveland Dallas — Denver 


Los Angeles -Milwaukee Minneapolis. New York P 


Detroit — Hi — Indi poli 
San Francisco—-Seattle-—St. Louis Washington 








Resident Product Engineers: Albany — Atlanta — Charlotte —- New Orleans 


CROUSE-HINDS COMPANY OF CANADA, LTD., Main Oftice and Plant: TORONTO, ONT. 





CONDULETS : TRAFFIC SIGNALS - 





AIRPORT LIGHTING 





FLOODLIGHTS 
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nonferrous castings, such as_ brass, 
bronze, nickel, aluminum, and other 
metals and alloys, has just released 
for general distribution a pamphlet 
entitled Crucible Melters’ Handbook, 
a treatise on crucible furnaces and on 
the storing, handling and use of 
crucibles. 

The pamphlet is illustrated with 
many actual scenes of crucible instal- 
lations and contains a table of stand- 
ard sizes of crucibles and their dimen- 
sions; a table of melting points of 
various metals; a table of the com- 
position of steam or red brass alloys; 
and a tabulation of the approximate 
composition and physical properties 
of aluminum sand casting alloys. 

Copies of the handbook are avail- 
able from the Crucible Manufac- 
turers’ Association, 90 West Street. 
New York 6, New York. 


AThe Robert H. Clark Company, 
manufacturers of Clark cutters, an- 
nounces the release of a new adjust- 
able cutting tool catalog. Printed in 
two colors and profusely illustrated 
with diagrams and photos of actual 
operations, the catalog contains com- 
plete specifications and prices, as well 
as detailed descriptions of the entire 
line of Clark adjustable cutting tools. 

According to the company, their 
unique principle of adjustability ap- 
plied to cutting tools which has 
proven so valuable in war production 
is fully explained, and the adaptabil- 
ity of these tools to reconversion pro- 
grams is readily seen. 

The new catalog (No. 44) is now 
ready for distribution and copies 
may be had by writing Robert H. 
Clark Company, 9330 Santa Monica 
Boulevard, Beverly Hills, California. 


A Bulletin No. 5-A illustrates and 
describes a handy tool for safely re- 
moving and replacing fuses, adjusting 
switch and fuse clips, handling test 
tubes, etc. Dangers of shocks, burns, 
lost time and compensation penalties 
are eliminated. Made of genuine horn 
fibre, laminated for extra strength 
and long wear, the unit has rolled 
sealed edges to avoid moisture absorp- 
tion. It is available in four sizes and 
is also available in two sizes in bake- 
lite for use where extreme moisture 
conditions exist, or where an ex- 
tremely fine tool is desired. 

Write for your free copy to the 
Trico Fuse Mfg. Company, 2948 
North 5th Street, Milwaukee 12, 
Wisconsin. 
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’ in less than 3 minutes! 


Each one of a thousand Farval-equipped 
Cranes receives complete and positive 
lubrication in less than 5 minutes and 
—not a bearing is missed. 


An overhead crane shutdown can be as 
serious as the stoppage of any floor- 
level machinery. Centralized lubrica- 
tion therefore is more essential on the 
isolated overhead equipment, which 
cannot be inspected from the floor and 
where you may risk serious injury to 
lubricate the hard-to-get-at bearing. 


With Farval every bearing gets proper 
attention from a safe central point pro- 
tecting all bearings between mechanical 
inspections. Farval also:— 


Reduces labor of oiling 90%... 
Delivers clean grease and prevents 
over-lubrication .. . Eliminates drip- 
page... Gives more time for a 
better job of inspection. 


Protect your overhead Cranes—keep 
them rolling on 24-hour schedules. 
Install Farval! 


Farval—The Dualine 
Valve without springs, 
check valves or small 
ports—is indicating, 


The Farval Corporation, 3278 East 80th Street, Cleveland 4, Ohio. 
adjustable, and has but 
Affiliate of The Cleveland Worm & Gear Company, Industrial Worm Gearing. 2 moving parts. 


In Canada: PEACOCK BROTHERS LIMITED 


CENTRALIZED SYSTEMS OF LUBRICATION 
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Charles H. Slaughter has been named sales man- 
ager for Thomas Machine Manufacturing Company, 
Pittsburgh, Pennsylvania, to head an expanded sales 
program soon to be announced by the company. 

Widely known in the machinery and metal indus- 
tries, Mr. Slaughter began his industrial career as engi- 
neer and designer for American Steel and Wire Com- 
pany, Carnegie-IIlinois Steel Corporation, and Jones 
and Laughlin Steel Corporation. He then established 
his own machine tool agency in Texas. Later he became 
general sales manager of the former Wilmarth and 
Morman Company, Grand Rapids, Michigan, and 
general manager of Kent Machine Company, Cuyohoga 
Falls, Ohio. Before coming with Thomas he served as 
general sales and dealer relations manager for Liberty 
Planers, Inc., Hamilton, Ohio 

Mr. Slaughter received his education in mechanical 
engineering at Carnegie Institute of Technology and 
Virginia Polytechnical Institute, also taking a law de- 
gree at Cumberland University. 


John W. Sands, who has been with the conserva- 
tion division of the War Production Board at Wash- 
ington, District of Columbia, since January, 1942, has 
resumed his duties with the development and research 
division of The International Nickel Company, Inc., 


at New York. 


J. B. Kintner, who has been associated with the 
Union Steel Castings Division of the Blaw-Knox Com- 
pany for the past eight years, has been promoted to 
vice president of the division. Mr. Kintner joined the 
Union Steel Castings Division in 1936 after an 11- 
year association with the American Rolling Mill Com- 
pany. 


S. L. Eastman has been appointed chief engineer of 
The Cleveland Worm and Gear Company, Cleveland, 
Ohio. Mr. Eastman has been connected with the com- 
pany in various capacities since graduating from Case 
School of Applied Science in 1927. He was assigned 
first to the testing laboratory, later serving as sales 





Ss. L. EASTMAN 
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R. B. PARKER 


engineer and assistant sales manager. Since April, 1942, 
he has held the position of assistant chief engineer. 
G. H. Acker continues as vice president in charge of 
engineering and production of both The Cleveland 
Worm and Gear Company and its affiliate, The Farval 
Corporation. 


R. H. Musser has been appointed assistant general 
manager of sales of the Heppenstall Company, pending 
the recovery of W. P. Ritenbaugh, who has been ill 
for some time. Mr. Musser has had wide experience 
in both metallurgy and sales and has had long famili- 
arity with the Heppenstall district office setup as a 
result of his work in the Chicago office. 


Charles H. Kinzel, Jr., has been appointed sales 
promotion manager of the John C. Dolph Company, 
Newark, New Jersey. He was formerly associated with 
the advertising department of the Eclipse-Pioneer Divi- 
sion, Bendix-Aviation Corporation, Teterboro, New 
Jersey. 


Robert Boyd Parker has been made assistant to 
the president, American Brake Shoe Company. His 
duties include sales research and coordination, and 
responsibility for liaison between the company’s metal- 
lurgical and research laboratories and the sales and 
production staffs of its 59 plants. Born in San Fran- 
cisco in 1911, Mr. Parker is a graduate of Hotchkiss 
School and Yale University. 


Roy T. Giles has been appointed sales manager of 
the Atlas Lumnite Cement Company, United States 
Steel Corporation subsidiary. Mr. Giles joined the 
company in 1928. He has spent much of his time in the 
development of refractory concrete which is used for 
lining furnaces and other construction exposed to high 
temperatures. This use now constitutes a large volume 
of the present consumption of Lumnite. 


Sperry L. Searles, who has been connected with the 
automotive field in and around Cleveland for the past 
25 years has recently been elected president of H. B. 


C. H. SLAUGHTER 


















Dependable 
flexible couplings for the 


IROMand STEEL INDUSTRY 


FLEXIBLE 
COUPLINGS 


NON-LUBRICATED 


Dependably correct for misalignment, whip and 
backlash. 


Dependably take up surge, shock and vibration. 
Dependably operate with least service attention. 


Cutaway view of L-R 

Type “H,” for heavy 

duty inside, or exposed 

to weather. 4.60 to 806 

h.p. at 100 r.p.m. Bores 

1%" to 9%". Electric 

steel castings and greater 

number of jaws for maxi- 

mum load carrying ca- 

pacity. 

The L-R principle of carrying load on free-floating 
cushions hung between rugged jaws, or held by 
specially designed steel collars or bands has long 
proved its exceptional dependability. Resilient 
cushions (of material best suited to service) are free 
to deform to every emergency. Internal friction is 
eliminated. Cushions are always in sight for inspec- 
tion. CHANGES ARE EASILY MADE WITH- 
OUT SHUT-DOWNS. 


Send for Complete L-R Catalog, with Quick-Finding 
Selector Charts. 


There’s an L-R Flexible Coup- 
ling for every duty from 1/6 
to 2500 h.p. Charts enable you 
to put your finger on the coup- 
lings desired in moments. Full 
engineering data right at 
hand. L-R Charts should be in 


Gane every engineer's file. 


Wire or write 


LOVEJOY FLEXIBLE COUPLING CO. 


5016 W. LAKE ST. CHICAGO 44, ILLINOIS 


PITTSBURGH OFFICE: EDW. J. BOYLE CO., 508 GRANT ST. 
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Fuller Equipment Company of Cleveland, Ohio. Since 
1936 The Fuller Company has been distributor in the 
northern Ohio territory for industrial electric lift trucks, 
industrial cars and quarry cars, truck bodies and semi- 
trailers built by The Easton Car and Construction 
Company of Easton, Pennsylvania. 

Walter H. Wiewel has been made assistant to the 
president of National Tube Company, to engage in the 
planning and development of future markets and facili- 
ties for the production of tubular products. 

Since 1942, Mr. Wiewel has served as chief, Tubing 
Branch, Steel Division, War Production Board, and 
also as vice chairman of W. P. B’s. Production Directive 
Committee. He will begin his new duties with National 
Tube Company immediately. 

Mr. Wiewel, a native of Cleveland, has held various 
sales and administrative positions with Cambria Steel 
Company, United Alloy Steel Corporation, Standard 
Seamless Tube Company, Timken Steel and Tube Com- 
pany, and was employed as assistant general manager 
of sales of Jones and Laughlin Steel Corporation at the 
time he went to Washington to serve with the War 
Production Board. 

Peter Robertson, assistant chief industrial engineer 
for Republic Steel Corporation has been appointed 
works manager of the Youngstown plant of Truscon 
Steel Company, Republic subsidiary. 

A native of Glasgow, Scotland, Mr. Robertson at 16 
came to this country and became an apprentice tool- 
maker at the General Electric Company. Joining Re- 
public in 1934, he assisted in the introduction of modern 
production methods in the Berger Manufacturing Divi- 
sion and spent two years at Truscon in Youngstown in 
similar work. As assistant chief industrial engineer for 
the past two years, he has played a prominent part in 
the conversion of Republic manufacturing divisions to 
the manufacture of aircraft parts and sub-assemblies. 

C. E. Homer, formerly assistant electrical superin- 
tendent of the Indiana Harbor Works, Youngstown 
Sheet and Tube Company, East Chicago, Indiana, has 
been appointed electrical superintendent, succeeding 
the late George Adams. 

Paul B. Tonnar has become associated with the 
Carnegie-Illinois Steel Corporation on the chief engi- 
neer’s staff. He was formerly chief engineer for the 
Andrews Steel Company, Newport, Kentucky. 

J. R. Cramer and F. J. Titler have been appointed 
assistant chief industrial engineers of Republic Steel 
Corporation. Mr. Cramer has been division industrial 
engineer in the Youngstown plant of Truscon Steel 
Company, Republic’s subsidiary. Mr. Titler has been 
located in Cleveland as a staff industrial engineer on 
steel plants, having formerly been located in Youngs- 
town as district industrial engineer. 

Daniel E. Wise has been appointed assistant chief 
engineer of the Clairton works of Carnegie-Illinois Steel 
Corporation. Mr. Wise was previously project engineer 
of the corporation’s Youngstown district. He has been 
associated with Carnegie-Illinois in various engineering 
capacities for a number of years. 

Charles W. Hill, formerly assistant general superin- 
tendent of The Wheeling works of Continental Foundry 
and Machine Company, has been appointed general 
superintendent of that plant. 

A. F. Sprankle has been appointed Metallurgical 
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ROCKBESTOS A.V.C. 


In Lighting, Power and Control Circuits 


‘Exposed to High Operating Temperatures 


You can practically eliminate shut-downs and 
production delays caused by repeated wire-failures 
by installing Rockbestos A.V.C.—the wire with per- 
manent asbestos insulation—in all electrical circuits 
that run around furnaces, lehrs, kilns, soaking pits, 
or in steam tunnels and other locations exposed to 
heat or severe operating conditions. 

Rockbestos A.V.C. wires, cables and cords have a 
permanent impregnated asbestos insulation that 
stands up under operating temperatures ranging as 
high as 230°F. It is naturally heatproof, flameproof, 
and won’t bake brittle, dry out, crack, bloom, rot or 
swell. It also resists heat, cold, moisture, oil, grease, 
alkalies, corrosive fumes and other destructive ele- 
ments and gives trouble-free service where other con- 
structions fail. 

Protect your operating investment. . . install 
Rockbestos A.V.C. in lighting, power and control 
circuits operating in hot-spot locations. 122 con- 
structions give you a wide range of selections to 
meet your specific requirements. When ordering or 
inquiring, please furnish priorities information re- 
quired under CMP regulations. For complete infor- 
mation and samples, write nearest branch or: 


ROCKBESTOS PRODUCTS CORPORATION 
965 Nicoll St., New Haven 4, Conn. 


NEW YORK, BUFFALO, CLEVELAND, CHICAGO, PITTSBURGH, ST. LOUIS, 
LOS ANGELES, SAN FRANCISCO, SEATTLE, PORTLAND, ORE. 
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for severe operating conditions by Rockbestos. 
WON'T bake brittle, bloom, burn or rot. : 
RESISTS moisture, oil, grease and fumes. ; 
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| 
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ROCKBESTOS 600 VOLT ALL-ASBESTOS RHEOSTAT 
AND POWER CABLE i 
(National Electrical Code, Type Al) { 
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The Wire with Permanent Insulation 


THE ROCKBESTOS CONSTRUCTION 
that provides long wire life 


Rockbestos A. V. C. Power Cable, at left, 
and similarly insulated Motor Lead Cable 
(National Electrical Code, Type AVA) has 
a maximum operating temperature rating of 
110° C. (230° F.) and this permanently in- 
sulated construction: 





1 A tough, rugged asbestos braid, resistant 
to heat, flame, moisture, oil, grease and 
corrosive fumes. 


2 Outer felted asbestos wall, impregnated 
with heat, flame and moisture resistant com- 
pounds, serves as an effective barrier against 
high ambient temperatures and flame. 


dielectric strength and added moisture 
resistance, protected from heat, flame and 


3 Lubricated varnished cambric for high , 
oxidation between two felted asbestos walls. 


4 Felted asbestos insulation, also impreg- J 
nated with heat, flame and moisture resisting 
compounds, withstands conductor heating 
overloads and won't dry out, bake brittle or 
burn. 





5 The conductor is perfectly and perma- 
nently centered in helically applied insula- 
tion. 

One of 122 different wires and cables developed 





Sizes No. 18 AWG to 1,000,000 CM insulated with a 
heavy wall of felted asbestos, covered with a rugged as- 

bestos braid finished in black, white or colors. Hl 
Use this power and rheostat cable for wiring 
rheostats, switchboards, elevator and loco- j 
motive control panels and electrical equip- 

ment exposed to heat, fumes and fire hazard. 
Also for general open wiring in dry, high 
temperature locations. For solid conductor 
specify Rockbestos Rheostat Wire, Table A. 


ROCKBESTOS A.V.C. 600 VOLT CONTROL CABLE 
In one to 19 conductors. Standard stranding AWG 
No. 12—19 /No. 26 and No. 9—19 /No. 22. Other strand- 
ings furnished. 

Designed for use under conditions too severe 
for control cables with other types of insula- 
tion which deteriorate rapidly when exposed 
to high temperatures. This Rockbestos 
A.V.C. Cable operates without failure under 
the attack of heat, oil, grease or corrosive 
fumes and may be installed in conduit as it 
has ample moisture resistance. 


OCKBESTOS A.V.C. 








© BUY MORE WAR BONDS e 
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according to a recent announcement by The Timken 
Roller Bearing Company, Canton, Ohio. He was for- 
merly manager of the alloy bureau of Carnegie-Illinois 
Steel Corporation in the Pittsburgh district. 

A graduate of Ohio State University, with a B.S. 
degree in metallurgical engineering, Mr. Sprankle has 
done three years of laboratory work at Batelle Memorial 
Institute in Columbus, Ohio. In 1934 he first joined 
Timken, specializing in bearing and high temperature 
steels. 

R. W. Owens has been elected vice president in 
charge of manufacturing at Elliott Company, Jeannette, 
Pennsylvania. Mr. Owens joined Elliott Company as 
assistant to the president in February, 1944, having 
previously had a wide experience of some twenty-eight 
years in the design and manufacture of electrical 
products. 

Frank H. Stohr has been named assistant to the 
president of Elliott Company, Jeannette, Pennsylvania. 
With Westinghouse Electric and Manufacturing Com- 
pany since his graduation in electrical engineering from 
the University of Iowa in 1922, Mr. Stohr was made 
manager of the generator sales section of that company 
in 1926. Successively, he became sales manager of the 
generating division, manager of the generating and 
transportation manufacturing division, and manager 
of the industry sales department in 1939, which position 
he held until joining Elliott Company. 

Godfrey H. Atkin, special representative, Chicago 
branch, The Electric Storage Battery Company, was 
recently presented with a certificate by the National 
Electrical Manufacturers Association in recognition of 
his half-century service to the industry. Mr. Atkin 
has been with Exide since 1902. His association with the 
electrical industry started in 1890 with the Thompson 
Houston Company. In 1892 he entered the employ of 
the General Electric Company where he remained until 
1899 when he left to become associated with the Elec- 
trical Vehicle Company, Hartford, Connecticut, and 
later with the Woods Motor Vehicle Company, Chicago. 


Obituaries 


J. E. Wilson, sales engineer for the United Steel 
Corporation, Toronto, Ontario, Canada, was killed 
recently in an automobile accident. Mr. Wilson was a 
graduate of the Hamilton Technical School and the 
Buffalo Technical School. Before joining United Steel 
six years ago, he had served as chief engineer and 
assistant manager of the Standard Steel Construction 
Company, a subsidiary company. Mr. Wilson was 
chairman of the reception committee of the Buffalo 
District Section of the Association of Iron and Steel 
Engineers and was active in the affairs of this new 
section. 

John Thomas Tierney, president of Koppers 
United Company and chairman of the board of Koppers 
Company, died recently in New York. Mr. Tierney was 
born on a farm near Woodland, Wisconsin, and was 
graduated from the University of Wisconsin in 1908 
with a degree in mechanical engineering. 

He joined the Laclede Gas Light Company, St. Louis, 
Missouri and in 1912 was made assistant engineer and 
superintendent of the plant, remaining with the com- 
pany in that capacity until 1916 when he joined Koppers. 


Engineer in The Timken Steel and Tube Division, | 
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FOREIGN 
TRADE 
IN STEEL 


REVIOUS wars 

have been waged 
in limited terrain, and 
their devastation con- 
fined to small areas. 


But the destruction 
of this war, by reason 
of bombing raids, 
covers entire national 
areas. 


Thus no surveys yet 
made can estimate 
the gigantic size of 
the corrective job 
ahead—but it is clear 
that in practically all 
reconstruction, the 
need for steel will be 
paramount. 


The American steel in- 
dustry, with increased ca- 
pacity, will supply much 
of that steel in what may 
form the greatest export 
volume our nation has 
ever known. 


AndNATIONALROLLS, 
abreast of all that is sound 
and modern in the rolls in- 
dustry at large, will do 
their share in shaping the 
steel needed. 


NATIONAL ROLL * 
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he Navy, in their efforts to reduce fire hazards in war- 
ships, needed a non-flammable dielectric material for cable 
use that would still have moisture resistance and flexibility 
like the rubber compounds then standard. A synthetic ther- 
moplastic under investigation ten years ago in Okonite's 
Research Laboratory had such characteristics and lengths of 
wire insulated with this material were submitted to the 
Navy for test — with satisfactory results. In addition it was 
found that this new material, called Okoseal, was also 
resistant to heat, oils and chemicals. 

Okoseal was then adopted by the Navy for conductor 
insulation and impervious sheaths on Navy shipboard cable. 
Other manufacturers were soon placed in a position to make 
this type of cable and the Navy incorporated the new design 
in their specification. 

Thus, long before Pearl Harbor, Okonite research was 
the first to place in the hands of the Navy a wire insulation 
that did not depend upon foreign-controlled rubber and 
yet provided improved characteristics. 

Okonite next adapted versatile Okoseal to commercial 


OKOSSAL 


---an Okonite “First” 


for the Navy 
that will benefit You 


t 


Sa 


use as the first light-wall, small diameter building wire — 
a modern development that permits a substantial increase 
in the capacity of electrical conduits and makes possible low 
cost rewiring of electrically obsolete buildings. 

Tough and weather-resistant, Okoseal is also employed 
today for insulating and protecting many other kinds of 
wires and cables. Ask an Okonite sales engineer to show 
you where you can use them to very great advantage. 
The Okonite Company, Passaic, New Jersey. 


OKONITE ‘‘’FIRSTS’’ FOR THE NAVY 


* First co offer a corrosion-resistanct lead alloy coating for copper 
conductors ( ‘“Okoloy” ) 

' Firse to develop a method of assembling conductors to increase 
resistance against twisting ( ‘Unilay™’ ) 

First to supply conductors insulated with a non-flammable 
synthetic dielectric ( “Okoseal”’ ) 
* First to protect conductors with flame-resistane glass fiber 
insulation ( ‘‘Okoglass”’ ) 
" First to manufacture the synthetic impervious sheath for pro- 
recting cables ( ‘‘Okoseal’’ ) 
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The fact that doing it electrically with 


RELIANCE 


Reliance Motor-drive helps to keep 
m= plate traffic moving steadily over this 

inspection table is only part of the story. Proving 

again that motor-drive means more than power, the 

Reliance table drive also contributes these steady- 

production features: 

Clear access between rolls for under-side inspec- 


tion. 


Ability to start, stop and reverse rolls smoothly, 


with quick acceleration and deceleration. 


Table speeds variable to suit plates of different 
sizes and thickness. 


And, because of its individual drive, a single roller 
can be readily removed for repairs — a damaged 
roller doesn’t hold up production. 


Any Reliance man will be glad to furnish you de- 
tails regarding this and other applications of 
Reliance Motor-drive which can help to promote 
better production and lower costs in modern plate 
mill operation. Call our nearest office, or write 


directly to us at Cleveland. 


140” Plate-mill inspection Table. Rollers individually driven RELIANCE ELECTRIC & ENGINEERING co. 


by D-c Reliance Gearmotors 4.3 to 1 ratio. Enclosed motor 
units with Class B insulation. Speed control by voltage control. 1088 IVANHOE ROAD S CLEVELAND 10, OHIO 


RELIANCE MOTORS 


140” Plate-mill Inspection Table « Rollers individually driven by D-c Reliance 
Gearmotors 4.3 to 1 ratio « Enclosed motor units with Class B insulation. 
Speed control by voltage control. 
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PLAN YOUR PLANT ORIVE NOW! 


Good organization will be needed to sell the 6th. The task of raising the huge sum required will be 
the most difficult ever asked of Industry. As each new military success brings us closer to Victory, the 
public naturally will feel that the urgency of war financing is lessened—whereas it isn’t. So organize 
now to prevent a letdown on the home-front from causing a letdown on the fighting front. Build your 
plant's payroll campaign around this fighting 8-Point Plan. You don’t have to wait for the official Drive 
to start—swing into action NOW! 


] BOND COMMITTEE—Appoint a 6th War Loan Bond (b) Pro-drive letter to employees from management and 
Committee from labor, management and each represent- ob Geapalitive pavases hoewde. 
ative group of the firm. (d) Meeting schedules, etc. 

2, TEAM CAPTAINS—Select a team captain, for each 6 CARD FOR EACH WORKER—Dignify each personal 
10 workers, from men and women on the payroll—but approach with a pledge, order, or authorization card 
not in a supervisory capacity. Returned veterans make made out in the name of each worker. Provide for a 
most effective captains. cash purchase or installment pledge. Instruct each cap- 


tain to put a pencil notation on the card to indicate the 
subscription he expects to solicit from each worker. 


‘7 RESOLICITATION—People don’t mind being asked 
tati . ; to buy more than once. Resolicit each employee toward 
ation of the importance of the work assigned to them. he call af Ge Giles tn & Ok Cis Gee Call 
Instruct them in sales procedure. Have them carefully nates: saaien ints: Mine Wiad a e's ‘. eur yc ‘ 
study the Treasury Booklet, Getting the Order. fully jon a plan— NOW! : y 
5 ASSIGNMENTS — Assign responsibilities for: ADVERTISE THE DRIVE—Use all ible s : 
one possible space in 
(a) ny speeches and announcements of the opening 8 the regular media you employ to tell the War Bond story. 


83 QUOTA—Set a quota for each department and each 
employee. 


4 MEETING OF CAPTAINS—Give a powerful presen- 


The Treasury Department acknowledges with appreciation the publication of this message by 


Inon and Steel Engineer 


This is an official U. S. Treasury advertisement prepared under the auspices of Treasury Department and War Advertising Council 
“a 
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CONTINUOUS 


* ALL STEEL CONSTRUCTION 
MICA INSULATION 
RUGGED TERMINALS 
PROVISION FOR EXPANSION 
ADEQUATE VENTILATION 
UNAFFECTED BY VIBRATION 
MOISTURE RESISTANT 


GORRENSN PRETEETS> Steel and Mica, the two basic materials entering the con- 
struction of P-G Steel Grid Resistors, are the foundation 
for continuous trouble free resistor service. P-G uses these 
materials in a unique design to provide both for expansion 
and for maximum ventilation. For more detailed informa- 
tion, ask for a copy of Bulletin_No. 500 * * * * 


She Nonbrechible Steel Grid Kesistor 


THE POST-GLOVER ELECTRIC COMPANY 


ISHET 


221 WEST THIRD STREET, CINCINNATI 2, OHIO 
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Fo a good many years we have talked about 

how Jones speed reducers, gears and other 
transmission products have been built for long 
trouble-free service. Some people might have said 
that we placed too much emphasis on ruggedness, 
stamina and the ability of our products to “stand 
up and take it”. 


But today in every phase of war work, industry 


is calling for products that will measure up to these 
standards by continuously staying on the job. 


Our Bulletin No. 80 “Jones Drives for Industry” 
will give you a complete outline of the range of 
Jones speed reducers, gears and other transmis- 
sion products that are built to stand the 24-hour a 
day drive for victory. We shall be glad to mail 
you a copy. 


W. A. JONES FOUNDRY & MACHINE CO., 4431 Roosevelt Road, Chicago, Illinois 
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What 20 men learned 


Probably a score of our engineers, research and field men have each 
devoted an average of twenty years to the study of grease-type lubri- 
cants. To put their experience into print was in itself a considerable 


job, but we’ve done it, and the result is available to you, free. 


This book is brief but concise. It will give you a little better under- 
standing of grease compounding, types of greases, the merits of each, 


and the Houghton products evolved over years of serving industry. 


For your copy, write to 


E. F. HOUGHTON & CO. 


303 W. Lehigh Avenue, Philadelphia 33, Pa. 


—— 
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Turkey...|and Holly... 


hy 








and jt only come once a year— 


turkey and holly, carols and 


Christmas Seals cranberry sauce! 


And only once a year do you get 
a letter enclosing the seals that 
save life — Christmas Seals. 


Answer the letter! Christmas Seals 
make possible the year-round 
fight against Tuberculosis and 
are your gift to all humanity. 


What better way to remember 
His birthday? 


BUY CHRISTMAS SEALS! 


The National, State and Local Tuberculosis Associations in the United States 
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Matthews “Safe-Hed” Steel 
letter and figure stamps... 
used for 90% of industrial 
stamping needs... are avail- 
able from stock in a complete 
range of sizes. Stamps with 
two or more characters, sym- 
bols or designs made to order 
for marking flat, concave or 
convex surfaces. 








y= 4 OWAN Ci gre gel 3982 Forbes Street Pittsburgh 13 Pa 
8 «a SU ge a : New yr 30st Ch one Philadsiphic Newark, Syracuse 


te 
Bm & THE ROWAN CONTROLLER CO. BALTIMORE 


r 
Detroit 


ASKANIA 
ptutomatic Coutrol 


GIVES YOU... 


FROM YOUR PRESENT 
SOAKING PITS 


Here's the reason why 81% of all the new soaking pits 
installed in the last 5 years were Askania Automatic Con- 
trolled ... modern steel making demands increased vol- 
ume ... higher quality and closer control of scale formation. 
Records prove Askania's ability to give you ... more in- 
gots... better ingots ... at lower cost... yes, from your 
present socking pits! 


SRE Our Bulletin No. 116 gives you full 

details of Askania Soaking Pit Con- 
trol. This data should be in every steel man's files. . . 
write for your copy today ...no obligation. 


ASKANIA REGULATOR CO. 


1603 S. MICHIGAN AVENUE, CHICAGO 16, ILL. 
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Quick-As- 






This Quick-As-Wink valve can be 
supplied with 4", 34", or ¥_” stand 
ard pipe thread. 





os 


All Quick-As-Wink valves are 
guaranteed unconditionally to per- 
form satisfactorily. 


This new type of Quick-As-Wink cam valve can be mounted for 
either right or left-hand operation. It is ideal for use on any traveling 
or moving device which can accommodate a valve. 

To assure resistance to wear and corrosion, we use stainless steel 
for the valve plunger — alloy steel, hardened and lapped, for the 
pins, collars, rollers, and cam lever, and bronze for the valve cage- 


| 


Place Your Order Today. 
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Palletized Unit Loads 


eliminate unprofitable handling 
... cut handling time of operations 
increase warehouse capacity 


Electric 
Industrial 
Trucks 


... permit faster loading, 
unloading and load shifting 





1 Extoe 
oe BATTERIES 


; 5 ... assure uniform hauling speeds 
... give long life (They're built to last) 
... provide easiest maintenance ever devised 


Write for a FREE copy of 
the booklet “Unit Loads," 


prepared by the Industrial 
Truck Statistical Association. 
R A. efficient ma 


accelerates the flo 
important savings i 


THE ELECTRIC STORAGE BATTERY 
Exide Batteries of Canada, L 
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OHIO 


Extra Strength 
MAGNETS 





The OHIO 6 pancake coil magnets in the 55” and 65” 
diameters will average 35% better lifts than the standard 


magnets. 


The OHIO & pancake coil magnets will average 75%, 
more than the standard magnets. 


Laber cest per ten and time required te handle are beth 
reduced correspondingly. 


Numerous repeat orders testify that performance equals 
er exceeds the statements abeve. 


% When OHIO magnets are required to lift het materials 
the heat resisting bettem censtruction shown belew suc- 
cessfully retards the flow of heat from the load te the 
magnet ceil and permits all day use. 





» Se 


Y 





Ys Sedgeag seach WSs Sigg 
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W Asaesras @acerr 

W MAMET F1441NG COMPOUND 

W Nihal TRMPUAIT RE NBAT EATON 


Have yeu a problem requiring fast lifting or lifting of 
het steel? 


The OHIO Electric Mfg. Co. 
$907 Maurice Avenue Cleveland 4, Ohio 
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Keep Portable Tools 
In Constant Service 


* 


Foremost makers* recommend 


the use of NON-FLUID OIL after 
determining by prolonged service 
tests that it helped their tools 
perform most efficiently over 


long periods. 


What’s more NON-FLUID OIL 
not only reduces maintenance 
and repair cost, but saves money 
on lubricant and labor expense 


because it lasts longer. 


NON-FLUID OIL is being used 
successfully in leading iron and 
steel mills. Send for instructive 
bulletin. 


*Names on request. 


New York & New Jersey Lubricant Co. 


‘Main Office: 292 Madison Ave., New York 17, N.Y. 


WAREHOUSES: 


Atlanta, Ga. 
Det: olt, Mich. 
Greenville, S. C. 


Chicago, III. 
St. Louls, Mo. 


Providence, R. |. Charlotte, N. C. 





PEGISTERED 





Better lubrication at Less Cost per Month 
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Job Rated 
Brushes.. 











> » 


Las MOTORS and generators—brushes 
too must be designed with variations 
in construction in order to obtain maxi- 
mum performance from commutating 
equipment. Matching brushes to ma- 
chines is a specialty at Speer. For nearly 
50 years we have been helping manu- 
facturers and users of motors, generators 
and other commutating equipment find 
the right solution to current collecting 
problems. So when it comes to selecting 
the proper brushes for any requirements 
or solving commutation problems, you 
can come to Speer with assurance of 
getting sound practical advice plus 
quality brushes that will match your 
needs. 
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MEAN BETTER COMMUTATION 


In addition to a wide variety of 
standard brushes, special brushes as 
illustrated are developed to meet the 
needs of various types of equipment. 

To obtain prompt service, send for 
Brush Data Forms—one for each ma- 
chine on which you have a problem. 
Just fill in the required information— 
return and we will gladly submit our 
recommendations. 


CARBON COMPANY 


a a 


ST. MARYS, PA. 


Se a OO ee 


MILWAUKEE - NEW YORK - PITTSBURGH 














A COPY OF CATALOG GIVING FULL DESCRIPTION AND ENGINEERING DATA SENT UPON REQUEST 


FLEXIBLE COUPLINGS 


POOLE FOUNDRY & MACHINE COMPANY WOODBERRY, BALTIMORE, MD. 








CONTRACT 
PIPE CLEANING SERVICE 


ITS PURPOSE To provide a Complete Engineering and 
" " “Operating Service for Industry. 


SCOPE OF WORK... To Solve Production and Maintenance Prob- 


lems where Pipe, Tubes or Conduit are used. 


@ Furnace Cooling Systems Fail to Protect Castings 


Cleaning Should or Linton 
Be Investigated @ Pumping Pressures Increase Abnormally 


@ Sewers or Waste Water Lines Do Not Function 
° Freel 
if eee y 


@ Heat Transfer Units Become Inefficient 


A New Pump is Not a If Water or Gas Supply is Inadequate. Even This 
: Costly Expedient Will Eventually Fail Because of 
Permanent Solution. . . Friction, and Shorten Anticipated Pipe Life Because 


of Excessive Pressure. 


Informed Plant Men Are Saying... “‘In the Future, Pipe Cleaning 
will Become as Important as Lubrication.“ 


For Your Convenience, Service Stations Are 
Located at: 


PITTSBURGH - PHILADELPHIA - CHICAGO 
NEW YORK - DETROIT - BALTIMORE 
WASHINGTON - ST. LOUIS 


\ 
iii 
Aa ie a 14 

7 y 








==“ 
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PITTSBURGH PIPE CLEANER CO. 


dn 


433 Melwood Street Pittsburgh 13, Penna. 
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NEW MEMBERS 


spective 


Rosert O. BUEHNER 


Electrical Engineer 
American Steel and Wire Company 
Cleveland, Ohio 


H. ButTLer 


Chief Engineer 
The Consette Iron Company, Ltd. 
Durham, England 


Russe.u W. Davy 
Construction Engineer 
Carnegie-Illinois Steel Corporation 
Chicago, Illinois 


JouN H. E.uis 
Technical Assistant to Engineer 
Messrs. Taylor Brothers and Company, Ltd 
Manchester, England 


T s 
Rosert V. FuInt 
Assistant Repair and Maintenance Engineer 
Carnegie-Illinois Steel Corporation 
Pittsburgh, Pennsylvania 


Joun H. ANDERSON CHARLES F. PrigEst 
Gorerning Director 


Superintendent of Construction 
Carnegie-Illinois Steel Corporation ! Priest Furnaces, Limited 
Pittsburgh, Pennsylvania Middlesbrough, England 


E. J. ANGLIN Haro.p A. Pritz 
General Consultant Draftsm 
Weirton Steel Company Cumute- Tinois Steel Corporation 
Weirton, West Virginia Duquesne, Pennsylvania 


WiiiiaM H. Barrett 
Motor Insrector 
Wheeling Stee] Corporation 
Steubenville, Ohio 


Rapa W. Boe 


Superintendent Blooming and Breakdown Mills 
Allegheny-Ludlum Steel Corporation 
Brackenridge, Pennsylvania 


JoHN D. Pryce 
Specifications Engineer 
Carnegie-Illinois Steel Corporation 
Pittsburgh, Pennsylvania 





Tuomas R. REARDON 


Roller — Strip Mill (Cold) 
Jones and Laughlin Steel Corporation 
Pittsburgh, Pennsylvania 


CHARLES B. SMILEY 
Maintenance Foreman (Utilities and Tests) 
Carnegie-Illinois Steel Corporation 
Pittsburgh, Pennsylvania 


CLARENCE BRAUN 
Superintendent of Maintenance 
Allegheny-Ludlum Steel Corporation 
Dunkirk, New York 


NI) + 
JAMES F. HANIHAN 
Assistant Superintendent Hot Mills 
Acme Steel Company 
Riverdale, Illinois 


Maurice TEAGUE 


Assistant to Chief Engineer 
Richard Thomas and Company, Ltd. 
Ebbw. Vale, Monmouthshire, Great Britain 


REvuBEN G. UHLER 


Victor CHARTNER 
a Meshanteal yoy sf 
jickwire Spencer Steel Compan, 
Buffalo, New York fi 


F. E. Davis AXEL F. JOHNSON 








Designing Engineer 
Carnegie-IIlinois Steel Corporation 
Gary, Indiana 


CLAUDE E. Durry 
Assistant Fuel Engineer 
Bethlehem Steel Company 
Sparrows Point, Maryland 


Jacos A. EKHARDT 


Combustion Engineer Cc 
Wickwire Spencer Steel Company 
Buffalo, New York 


- 
GeorGE A. FERRIS 
Metallurgical Observer 
Ford Motor Company 
Dearborn, Michigan 


L. R. Guass 


Electrical Engineer 
Jones and Laughlin Steel Corporation 
Aliquippa, Pennsylvania 


Howarp L. HAtsteap 
Assistant Fuel Engineer 
Bethlehem Steel Company 
Sparrows Point, Maryland 


Dona.p L. HousKEEPER 
D 
Dem e Hinoie Steel Corporation 
Gary, Indiana 


F. P. McCormack 


Mechanical Engineer 
Crucible Steel Company of America 
Pittsburgh, Pennsylvania 


Ricnoarp H. McCrea 
Assistant General Superintendent 
Follansbee Steel Corporation 
Toronto, Ohio 


ALEXANDER W. Muir 
Assistant Chief Design Engineer 
Carnegie-Illinois Steel Corporation 
Munhall, Pennsylvania 


Epwarp L. Murpuy 
Assistant Engineer of Tests 
The Midvale Company 
Philadelphia, Pennsylvania 


Assistant to Master Mechanic 
Lukens Steel Company 
Coatesville, Pennsylvania 


L. W. WarKINS 


Rolley Tool Steel Mill 

Timken Roller Bearing Company 
Steel and Tube Division 

Canton, Ohio 


P. P. GorTscHALL 


Chief Electrical Engineer 
Armco International Corporation 
Monclava, Mexico 


JOHN TALFRYN DAVIES 


Fuel Engineer 
Messrs. Guest, Keen, Baldwins, Ltd. 
Port Talbot, Glamorgan., Great Britain 


CHARLES C. JENSEN 


Assistant District Industrial Engineer 
Republic Steel Corporation 
Buffalo, New York 


C. C. LoEFFLER 


Practice Engineer 
Carnegie-Illinois Steel Corporation 
Gary, Indiana 


NORMAN RENDLEMAN 


Roll Engi 
Jones = Laughlin Steel Corporation 
Pittsburgh, Pennsylvania 


JOSEPH C. SCHMITT 


Junior Draftsman 
Lukens Steel Company 
Coatesville, Pennsylvania 


RicHArpD C. BACHMAN 


Manager Methods aw, Bureau 
Carnegie-Illinois Steel Corporation 
Pittsburgh, Pennsylvania 


E. F. BeckwitH 


Assistant Roll Designer 
National Tube Company 
Lorain, Ohio 


JAMES A. BELL 


Chief Drafteman 
Bethlehem Steel Company 
Bethlehem, Pennsylvania 


Squad Leader — Engineering Department 
Lukens Steel Company 
Coatesville, Pennsylvania 


JOHN J. JOHNSON 
Squad Leader — Engineering Department 
Lukens Steel Company 
Coatesville, Pennsylvania 


WILFRED Davip JONES 


Works Manager and Director 
Avondale Tinplate Company, Ltd. 
Monmouthshire, Great Britain 


FRANK J. KAPLa 
General Maintenance Foreman 
- heny-Ludlum Steel Corporation 
enridge, Pennsylvania 


BoLESLAW KUBEZYNSKI 
Assistant Engineer 
Colvilles, Ltd. 
Glasgow, Scotland 


Ror M. Lorz 


Assistant Superintendent 
Donner Hanna Coke Corporation 
Buifalo, New York 


RussELL LowE.i 
Roll Desig 
Continental § Steel Corporation 
Kokomo, Indiana 


C. Herspert MincHo 


Electrical Engineer and Project Manager 
Harrisburg Steel Corporation 
isburg, Pennsylvania 


HerMAN E. MULLER, JR. 


Roll Designer 
Carnegie Illinois Steel Corporation 
Youngstown, Ohio 


JoHN EpmunD NOAKES 
Hot Strip Mill Turn Manager 
John Summers and Sons, Ltd. 
Shotton, Nr. Chester, England 


x 
Ervin G. Ocus 
Designer 
Lukens Stee] Company 
Coatesville, Pennsylvania 





» Ltd 





Harry S. OWENS 
Pace rt nt Plant Operations 
Donner-Hanna Coke Corporation 
Buffalo, New York 


B. M. Puticu 


Fuel Engineer 
A. M. Byers Company 
Ambridge, Pennsylvania 


Wiis R. Ramsay 
Superintendent Employment 
Jones and Laughlin Steel Corporation 
Pittsburgh, Pennsylvania 


STEPHEN RAsuL 
Chief Mechanical Engineer 
Acme Steel Company 
Chicago, Illinois 


R. Marty ScuMipt 
Draftsman 
Tubular Alloy Steel Corporation 
Gary, Indiana 


‘ 
Rosert J. SIMES 
Squad Leader — Engineering Department 
Lukens Steel Company 
Coatesville, Pennsylvania 


pbssociate 


LANCELOT INGRAM BARRON 
Production Engineer Rolling Mill Dept. 


Northern Aluminum Company, Ltd. 
Monmouthshire, England 


GEORGE CAMPBELL 
District Manager 
General Electric Company 


Buffalo, New York 
A. P. DEARING 


Sales Engineer 
Economy Electric Company 
Youngstown, Ohio 


S. S. DouGLas 
Sales Manager 
Arms-Franklin Corporation 
Franklin, Pennsylvania 


WitiiamM FEARNEHOUGH 
Technical Director 
William Fearnehough, Ltd. 
Sheffield, England 


‘ 
H. FRAZIER 
Service Engineer 
Gatke Corporation 
Canton, Ohio 


A. S$. HELLSTROM 
Special Engineer 
Arms-Franklin Corporation 
Youngstown, Ohio 


Howarp C. HERBERT 
Field Engineer 
Allis-Chalmers Manufacturing Company 
Pittsburgh, Pennsylvania 


Hucu H. KELLER 


Superintendent 
Swindell-Dressler C. orporation 
Pittsburgh, Pennsylvania 


- , 

JouHN F. KreERNAN 
Mechanical Engineer 
Bridgeport Brass Company 
Bridgeport, Connecticut 


Wiitiiam Henry Lewis 
Managing Director 
Thomas Perry and Son, Ltd. 
Bilston, Staffs, England 


R. C. Mons 


Field Engineer 
Benjamin Electric Manufacturing Co. 
Chicago, Illinois 


EDWARD J. MorGAN 


Sales Engineer 
DeLaval Steam Turbine Company 
Chicago, Llinois 


Harry Ritcu 
Project Engineer 
Giffels and Vallet, Inc. 
Detroit, Michigan 


x . 
Fevrx C. RopGEers 
District Manager 
Cardox Corporation 
Pittsburgh, Pennsylvania 


™ 
O. B. SCHMELTZ 
Partner 
Rees Machinery Company 
Pittsburgh, Pennsylvania 


GEOFFREY D. SHOWELL 
Manager Rolling Mill 
Northern Aluminum Company, Ltd. 
Monmouthshire, England 


E. G. SMITH 


Combustion Engineer 
Amsler-Morton Company 
Pittsburgh, Pennsylvania 


EpWARD ALBERT SNELL 


Mate rials Handling Engineer 
W. F. Hebard and Company 
Cc hie ago, Llinois 


’ ry 
G. R. THATCHER 
Maintenance Engineer 
Koppers United Company 
Granite City, Illinois 


L. J. UpPpERMAN 


District Manager 
Eastern Equipment Company 
Pittsburgh, Pennsylvania 


_ y 
Henry E. WEIss 
District Manager 
Allis-Chalmers Manufacturing Company 
Buffalo, New York 


M. J. Wi_uiamMs 
Manager 
B. and W. Steel Pty., Ltd. 
New South Wales, Australia 


W. J. Woops 


Manager — Industrial Division 
General Electric Company 


Buffalo, N. Y. 


‘ x r 
C. E. ZIEGLER 
Mechanical Supervisor 
The American Brass Company 
Buffalo, New York 


ARTHUR E. BILEsS 


Mechanical and Electrical Inspector 


Hartford Steam Boiler Inspec. & Insur. 


Cleveland, Ohio 


W. L. Porrer 


Manager — Pittsburgh Office 
Aurora Pum Hone aoe! 
Pittsburgh, Pennsylvania 


MicuHaku E. SANERA 
Chief Engineer 
Broden Construction Company 
Cleveland, Ohio 


Cuas. J. SCHWAB 
Vice-President 
Buffalo Electric Company, Inc. 
Buffalo, New York 


RicuHarp M. Russon 


Owner 
Pitt Equipment Service Company 
Pittsburgh, Pennsylvania 


‘ a! J 
. E. Scorr 
Manager Large Motor Section 
Transportation and Generator Division 


Westinghouse Electric and Manufacturing Co. 


East Pittsburgh, Pennsylvania 


ARTHUR E. SWEDENBORG 


Field Engineer 
Benjamin Electric Manufacturing Company 
Chicago, I}inois 


D. B. WILLIAMS 


Manager 
Westinghouse Electric Supply Company 
Wheeling, West Virginia 


ry. ‘’ 

rr. C. AGNEW 
Mechanical Engineer 
Minneapolis-Honeywell Regulator Co., Ltd. 
Toronto, Ontario, Canada 


ALBERT J. BatrRD 
Service Engineer 
National Roll and Foundry}Company 
Avonmore, Pennsylvania 


J. B. Barro 


Service Engineer 
National Roll and Foundry Company 
Avonmore, Pennsylvania 


Donacp H. Baum 
Vice President in Charge of Sales 
National Roll and Foundry Company 
Avonmore, Pennsylvania 


s 
Ortro E. Braun 
Service Engineer 
National Roll and Foundry Company 
Avonmore, Pennsylvania 


‘ a | 
GEORGE CLAGUE 
Consulting and Service Engineer 
William Powell Company 
Cincinnati, Ohio 


s ‘ 
EK. H. CoLLESTER 
Sales Department 
Arthur G. McKee and Company 
Brazil, South America 


% ‘ 
Haro.ip E. Cookson 
Managing Director 
British Rollmakers Corporation, Ltd. 
West Bromwich, England 


% 
J. E. DuNaAskKy 
Project Engineer 
Arthur G. McKee and Company 
Cleveland, Ohio 


‘ — ‘ - 
CHARLES D. FARLIN 
Consulting Engineer 
Charles D. Farlin Company 
Staten Island, New York 


> Be a - 

P. M. FLEMING 
Vice President — Pittsburgh Rolls Division 
Blaw-Knox Company 
Pittsburgh, Pennsylvania 











Check Your Combustion Control with the 


IMPROVED ISLEY 
COMBUSTION CONTROL 


SYSTEM 


Designed and Built by 
MORGAN CONSTRUCTION COMPANY 





| 
Lae 


PLAN NO 


Your future needs may call for increased furnace 
capacity — and more all-around efficiency. Why not 
compare your present system with the following advan- 
tages of the Improved Isley Combustion Control Sys- 
tem — and start planning with us for better future 
performances? 


y/ HIGHEST EFFICIENCY... not affected by gas tem- 


peratures due to controlled operation by blowers. 


4/ NO LEAKS— LOW MAINTENANCE .. . through 
improved “‘remote-controlled’”’ gate valves, not exposed 
to hot gases or violent changes in temperature. 


4/ INCREASED REGENERATIVE CAPACITY. . . due to 


strong push and pull action which permits use of extra 


W FOR THESE COMBUSTION CONTROL ADVANTAGES 


regenerator chambers and higher temperature of com- 
bustion air. 


\/ NO VARIATION IN AIR SUPPLY DURING REVER- 
SAL PERIOD... again due to strong and constant 
push and pull action without time lag. 


/ INCREASED FURNACE CAPACITY. . . because of 
better and more efficient combustion, quick, positive 
reversal. 


s/ SAVING IN POWER ... because two fans are used, 


each of proper capacity for its function. 


\/ INSTALLATION ECONOMY ... requiring less steel, 
smaller foundations than demanded by the usual tall 
stacks and elaborate valve systems. 


MORGAN CONSTRUCTION COMPANY, Worcester, Massachusetts 
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ON THE FIGHTING FRONTS! 


ON THE PRODUCTION LINES! 








Separable (Magneto) in rs. ‘ F ler 1 ‘ a AspOor in. Litro (""CL"') Composition 
Ball Bearing Ss oe : ee ge mes : Retainer Ball Bear 




















Doubie Row Self-Aligning 
Ball Bearing 








(esi 


a 








Shielded Type Single Single Felt Seal Double Felt Sea! 9000 Series (Feltless) "Cataiteble Tre — 


Row Ball Bearing Ball Bearing Ball Bearing Sealed Ball Beari Bearing 





Extra Light Type Angular Contact Ball Extra Light Single Direc Single Direction Ball 
Ball Bearing Bearing tion Ball Thrust Bearing Thrust Bearing 








Standard Cylindrical Type ''E’' Cylindrica war tay emg Extra Light Cylindrical Two-Lipped Cylindrical 
lindrical Roller . : 
Roller Bearing Roller Bearing , * achat Roller Bearing Roller Bearing 


NORMA-HOFFMANN BEARINGS CORP'N, STAMFORD, CONN., U.S.A. ¢ FOUNDED 1911 
TO WIN THE WAR: Work —Fight—Buy War Savings Bonds 
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Up-to-date information, useful to steel mill engi- 


neers, 


listed. 


is available in the catalogs and bulletins 
Specific applications and equipment are 


described in detail and illustrated. You will find 


them worth reading 


@ 


worth keeping. 


SWITCHGEAR Catalog 6002 


Detailed description of typical air switchgear assem- 
blies for service up to 250 volts d-c, 600 volts a-c. 
Includes both drawout and stationary types, all 
steel-clad. 


SWITCHGEAR PLANNING KIT 


Includes printed cutouts with which scaled layouts 
can be made to show compartment assignments and 
space occupied by steel-clad switchboards when 
required protective elements are provided for. 


MT CIRCUIT BREAKERS Catalog 2201 


Detailed description of air circuit breakers developed 
for specific duty of interrupting extremely heavy 
currents where a ‘“semi-high-speed’”’ breaker will 
give satisfactory results. 250 to 750 volts d-c, 
150,000 to 250,000 amperes interrupting rating. 
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MEDIUM CAPACITY CIRCUIT BREAKERS Catalog 1301 
Detailed description of Types KC, KB, and KA cir- 


cuit breakers for feeder protection and for use as 
main breakers on medium capacity systems. 250 
volts d-c, 600 volts a-c, 50,000, 25,000 and 15,000 
amperes interrupting rating. 


AUTOMATIC RECLOSING CIRCUIT BREAKERS Bulletin 4404 


An outline of the usefulness of automatic reclosing 
d-c circuit breakers for continuous production 
operations as in rolling mills. Includes detailed 
description of circuit breakers for isolated installa- 
tion or sub-station service, which are especially 
adapted to steel mill work. 


MAINTENANCE OF CIRCUIT BREAKERS Bulletin 4408 


Point by point review of requirements for keeping 
air circuit breakers in trim. 


KLAMP-TITE SWITCHES Catalog 2702 


Description of switches incorporating automatic 
clamping action in closed position which avoids 
difficulties normally encountered with conventional 
devices. 600 volts d-c or a-c, 2300 to 15,000 volts 
a-c, 1600 to 6000 amperes. 


To obtain this literature, call your nearest I-T-E 
representative or write directly to I-T-E Circuit 
Breaker Company, 19th and Hamilton Streets, 
Philadelphia 30, Penna. 
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SAFETY... 


FOR MEN 
AND MACHINES 


MITAMP control, for use with squirrel-cage, syn- 

chronous, and wound-rotor motors, has an inter- 

rupting capacity more than adequate for installation on 
most industrial power circuits. 


Plant Equipment Protection—The Type EJ-2 fuses in 
this control give your electric equipment the fast, 
positive, short-circuit protection so necessary for safe 
operation on high voltages. They operate in a split cycle. 
When a short occurs, they cut off the rise in current in 
less than a quarter cycle, and clear it in less than a half 
cycle—long before the short-circuit current has had time 
to harm the contactors or motor. 


Personnel Protection— Totally metal-enclosed control- 
lers give protection to operating personnel. High-voltage 
circuits are completely segregated. All high-voltage 
equipment is mounted in the upper and rear compart- 
ments, and all low-voltage equipment is mounted in the 
front compartment. 


— “6T8- 162-8900 











—and contactors good for years of constant, repetitive 
service. The full short never passes through the con- 
tactors. Therefore, the contactors, which are air-break, 
are designed to meet the most severe requirements of 
high-voltage motor-control service. Mechanical life of 
several million operations, and contact-tip life many 
times the life of comparable oil-immersed tips, make these 
air-break contactors the logical answer for any severe 
duty—in steel mills, rubber mills, etc. 


Buy all the BONDS you can 
—and keep all you buy 


YOU'LL WANT TO KNOW 
all about this motor control. How a group 
of these starters can be fitted together to 4 
give you a neat, compact control panel. | 


INDUSTRIAL 
CONTROL 


RIC 


Our local sales engineers will be glad to 
help you select a control to fit your appli- 
cation. General Electric Co., Schenectady 
5,N.Y. 








